The Acquisition of English word stress by Cantonese ESL learners. by Wong, Sin Ping. & Chinese University of Hong Kong Graduate School. Division of English.
THE ACQUISITION OF ENGLISH WORn STRESS 
BY CANTONESE ESL LEARNERS 
; 
submitteci ' by 
SIN PING WONG 
B.A., Chinese University of Hong Kong 
(1982) 
Dip. Ed., Chinese University of Hong Kong 
. (1985) 
TO THE DEPARTMENT OF ENGLISH 
IN PARTIAL FULFILMENT OF THE REQUIREMENTS OF THE 
DEGREE OF 
MASTER OF PHILOSOPHY 
at the 













This thesis explores the issue -of the acquisi tion of English 
.word stress by ESL learners whose mother tongue is Cantonese • 
. 
Based on the theoretical framework of metrical phono10gY .detai1ed 
by Hayes (1981), this study examines the following parameters 
related to English word stress: branching versus non-branching 
rime structures, dominance in the metrical foot and the word 
tree, directiona1ity of rule application and extrametricality. 
160 English nonsense words were coined according to the 
parameters being investigated. Two groups of subjects (secondary 
and university students) were asked to read aloud the test words 
in sentence frames. The results demonstrated regular stress 
patterns, indicating that learners were sensitive to variables 
such as rime structures, syntactic categories and number of 
syllables. The regularity obse"rved is consistent with the 
metrical framework adopted for analysis. Some interesting 
irregularities also emerged, suggesting that learners were trying 
to resolve an inherent difficulty in the acquisition of English 
word stress -- learni~g that the metrical foot of the langauge 
is right-dominant while its word tree is left-dominant. 
Thesis S~pervisor: Dr. Thomas H.T. Lee 
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0.1. LEARNING THE ENGLISH SOUND SYSTEM 
One of the major issues in language acquisition is to 
investigate what makes a language learnable. It is believed by 
.. 
contemporary linguists (Chomsky 1981; Wexler and Manzini 1987) 
that all human languages share a set of universal properties in 
the form of principles and parameters along which different 
languages diverge. Language acquisition· is viewed as a process 
of setting the , values of these parameters. Recent research in 
language acquisi tion has tried to establish these commonly shared 
parameters, to investigate how languages differ, and to 
understand the process of parameter-setting. 
This approach to studying language acquisition has provided 
a new model for describing and explaining second language 
acquisition. Since language learning is viewed from a parameter-
setting perspective, it is proposed that the 'acquisition of a 
second language is in fact the resetting of some of the 
parameters which have been previously set for the mother tongue 
(Flynn and Espinal 1985; Flynn 1987; Phinney 1987; White 1987). 
In phonology, the metrical theory provides a framework for 
investigating into some of the parameters for the acquisition of 
word stress. Halle (1982) has identified a number of dimensions 
along which languages may vary. Among these are the relevance 
of the metrical foot to the language, left-versus-rightdominance 
of the foot and the word tree, as well as the importance of 
syllable weight for , str~ss assignment. Besides these fundamental 
2 
properties, other related issues such as phonological 
constituents, directionality of the application of stress rules 
and extrametricali ty are also areas where crosslinguistic studies 
will be fruitful. 
In the process of mastering the sound system of a second or 
foreign language, learners encounter a two-fold problem. On the 
one hand they must . learn to perceive and produce a new system of 
segmental contrasts. For example, Chinese ESL learners have to 
learn the voicing distinctions of English. On the other hand, 
learners must also be able to decode and encode the 
suprasegmental features of the target language, such as stress, 
tone and intonation. The suprasegmental features may determine 
certain phonological processes which result in segmental 
adjustments. Vowel reduction in unstressed syllables in English 
is a case in point. 
At a given stage in their development, L2learners may have 
acquired some of the segmental and suprasegmental features of the 
target language. The observable patterned speech output reflects 
. 
the underlying linguistic system they have developed in the 
process of trying to ,approximate an L2 (Selinker 1972). Thus, 
the study of the phonology of interlanguage(tL) forms an 
essential component of the study of L2 phonological acquisition. 
The importance of research on interlanguage phonology was 
emphasized ' in Tarone (1978). A number of studies have been 
conducted in this spirit on segments and syllable structures. 




Mandarin and Spanish subjects and discovered that some of the 
errors could be accounted for by postulating a few IL 
phonological rules. Altenberg and Vago (1983) 'analyzed the' 
speech production errors made by two Hungarians and found that 
while some errors were a result of phonetic transfer from Ll, 
some were due to the application of unmarked rules. They 
concluded that the latter type of errors confirmed that learners' 
\ 
errors reflected an autonomous system independent of Ll and L2 
was in operation. Beebe (1984.) examined the pronunciation 
difficulties of speakers of five Asian languages learning 
English. She also discovered that many errors were unique to the 
interlanguage system of the learners. Tarone (1980) investigated 
the IL 'syllable structure of speakers of Cantonese, Portuguese 
and Korean and found that epenthesis and consonant deletion were 
strategies frequently employed by these subjects. As a result, 
the open syllables (of the syllable structure ' of CV sequence), 
an unmarked syllable type, emerged as a prominent interlanguage 
feature. However, very few of these research studies 
investigated the supra-segmental aspects of phonological 
acquisition. Systematic studies in this area are sporadic, as 
pointed out by de Bot (1986). 
In the specific context of Cantonese speakers learning 
English, few studies have investigated their interlanguage 
phonology. ' Eckman (1981b) compared the word-final devoicing of 
English words by Cantonese and Japanese speakers. It was found 




Japanese learners inserted a word-final schwa after the voiced 
obstruents. He attributed this to the operation of two different 
IL rules, which can be explained by comparing the native and 
target languages involved. Tarone (1980) explored the syllable 
-
structure errors of Cantonese, Korean and Portuguese subjects, 
which were found to be related to language transfer as well as 
the interlanguage phenomenon of syllable structure 
simplification. To the best of my knowledge, these were the only 
studies on the, interlanguage ph0rt0logy of Cantonese speakers. 
Very little is known about other aspects of L2 phonology 
acquisition by Cantonese-speaking ' learners. 
This thesis explores how Cantonese speakers acquire English 
word stress in the light of the metrical theory. The metrical 
framework adopted is that detailed in Hayes (1981). The 
acquisition process of the Cantonese ESL learners will be 
analyzed with reference to branching versus non-branching rime 
structures, extrametricality, and foot construction. The 
appropriate properties of all these components of English have 
to be determined in the acquisition process of the learner. 
In the remaining sections of this chapter, the importance 
of the study of the acquisi tion of English word stress is 
examined. Following this, Chapter 1 describes how linguists 
analyze the stress patterns of English words. Chapter 2 presents 
a review. of the literature concerning the acquisition of English 
word stress. Chapter 3 discusses in detail the research 




Chapter 4, followed by a discussion of the results in Chapter 5. 
Chapter 6 reviews the research issues with reference to the 
findings of this study. 
0.2. THE IMPORTANCE OF THE ACQUISITION OF ENGLISH WORD STRESS 
The present study investigates one aspect of the 
inter1anguage phonology , of some Cantonese speakers learning 
English as a second language -- the placement of primary stress 
in English words. This is of particular interest for two major 
reasons: one is the intricate relationship between stress and 
morphology as well as with syntax in English; and the other is 
the important role English word stress plays in ESL learners' 
. speech. 
0.2.1. STRESS, MORPHOLOGY AND SYNTAX 
Stress placement in English requires phonological, 
morphological and syntactic information. The study of the 
acquisition of English word stress reveals not only learners' 
competence in English phonology, but also their ability to 
understand its interaction with English morphology and syntax. 
Morphological inform~tion such as whether an English word is 
monomorphemic or not is vi tal in deciding which syllable to 
stress. In order to assign stress correctly to syllables, 
learners must not only have phonological information such as the 
number o~ syllables in a word and the internal structure of those 
syllables, they must also know whether the word contains any 
affixes~ For example, the primary stress of 'PArent' is on the 
6 
first syllable: when the adjectival suffix '-all is added, the 
stress is shifted to the second syllable in 'paRENtal'. 
Syntactic information such as the distinction between a 
compound noun and a noun phrase, or that between a verb and a 
. .,.. 
noun is also relevant to stress assignment. Given a noun phrase 
'black BOARD' and a compound noun 'BLACKboard', the NP with the 
noun 'board' receiving primary stress refers to 'a board which 
is black in colour', while the compound noun with the adjective 
'black' bearing the primary stre~s will only be understood as 
'the kind of board which teachers use in classrooms to teach but 
is not necessarily black in colour'. The same device of using 
stress to differentiate compound nouns from noun phrases is 
employed in pairs like: 'green HOUSE' versus 'GREENhouse', 'hot 
DOG' versus 'HOTdog', and 'black BIRD' versus 'BLACKbird'. 
In addition to this, stress alternation of noun/verb pairs 
like 'ABstract' (noun) 'abSTRACT' (verb), , REcord' (noun) 
'reCORD' (verb), 'ACcent' (noun) 'acCENT' (verb), 'TORment' (noun) 
, torMENT' (verb) , 'TRANsfer' (noun) 'tranSFER' (verb), 
'EXport' (noun) 'exPORT' (verb), 'SEGment' (noun) 'segMENT' (verb) 
etc. indicates different syntactic categories. As we will see 
in Section 1.2.4.2., the rules of stress placement in English 
are sensitive to the syntactic category of the word. 
Extrametricality applies only to nouns but not to verbs. Are 
learners aware of the effects of morphology and syntax on stress? 
Is this awareness developed at an early stage of acquisition or 




kinds of information in determining stress placement? An 
unders tandl.ng of how a non-na ti ve speaker approxima tes the 
stress-pattern of the native speakers may reveal the intricate 
operation of the phonological, morphological and syntactic sub-
. 
systems of the learners' interlanguage. 
0.2.2. STRESS AND INTELLIGIBILITY OF NON-NATIVE SPEECH 
The second reason involves the effect of stress on the 
intelligibility of a learner's speech~ Frequently, native 
speakers of English experience difficulty in interpreting non-
native speakers' speech, not because certain sound segments ·are 
articulated incorrectly, but because of a misplacement of stress. 
By investigating into the stress patterns of ESL learners of 
Cantonese, the errors produced by the learners in the acquisi tion 
process will be understood in the light of their interlanguage 
system. The question whether these errors are due to ·Ll 
transfer, learner strategies, or incorrect hypotheses about the 
target language will have pedagogical implications. 
Crosslinguistically, English and Cantonese belong to two 
distinct language types in terms of the role of stress in the 
languages. 1 In terms of word stress, Cantonese is observed to 
have no distinctive word stress (Chao 1947: 36) whereas in 
English words, only one syllable receives primary stress. 
Moreover, English is a variable stress language, in which the 
stress ' of ' a word does not occur at a fixed syllable (e.g. 
initially-stressed as in Czech or Hungarian, or penult~mately­





does not play a significant role in cantonese at the word level, 
will it be acquired with difficulty? On the other hand, unlike 
speakers of other languages which have fixed stress, Cantonese 
speakers are free from L1 transfer with respect to the location 
of primary stress. Will this make it easier for them to learn 
the English stress patterns? 
Incorrect placement of stress can result in the breakdown 
of communication between a native speaker of English and an ESL 
learner. Kingdon (1958: xi) illustrates this with the example 
of one of his German students, who pronounced the station 'Camden 
Town' as 'Kensington'. As a result, the student was always 
presented the wrong train ticket. The student pronounced 'Camden 
Town' as )kemdntavnl with the stress only on the first syllable. 
For a native speaker of English, the two-word noun 'Camden Town' 
. , 
should be double-stressed like Ikmmd~n tavnl while 'Kensington' 
should be stressed only on the first syllable as Ikensijt~n/. 
The example indicates that the correct placement of stress is 
important in everyday communication. 
A second example comes from the variety of English spoken 
in Singapore and Malaysia (henceforth ESM). Tongue (1974) 
compares the ESM with Received Pronunciation (henceforth RP) and 
finds that these two varieties differ wi th respect to the 
location of the stressed syllable in a number of words. For 
·example, . ·'ecoNOmic' (RP) is stressed as 'eCOnomic' (ESM) , 
'COMment' (RP) becomes 'comMENT' (ESM) , 'CONsequences' (RP) becomes 




And such a difference has led to 'impairment of communication' 
(p. 27). He observes, for example that the word 'differ' is 
pronounced with the stress on the second syllable in ESM. In 
contexts such as 'I beg to differ' or 'The Committee differed on 
this question' (ibid), the word may .be misinterpreted as 'defer'. 
The above examples show that stress placement is a crucial 





Notes to Chapter 0: 
1. English is often described as a stress-timed language 
(Pike 1945; Abercrombie 1967; AlIen 1975; Fudge 1984), 
Cantonese is said to be syllable-timed in terms of speech 
rhythm (Fudge 1984). 
A stress-timed language is one in which stressed 
syllables oc~ur in approximately equal time intervals. As 
a consequence of this property, syllables sometimes have to 
be "crushed together" in order to keep the isochronous 
rhythm. . However, in a syllable-timed language, every 
syllable tends to take up the same amount of time. 
It should be observed that the validity of this 
distinction between stress-timed and syllable-timed 
languages has been subject to considerable debate. AlIen 
and Hawkins (1980: 229) cite studies which .reveal that when 
English speech is scrutinized in terms of stress and 
syllable timing, 'the measured time intervals between 
syllables and stresses have been found to vary 
considerably'. Roach (1982) also reports on a similar study 
which again does not lend support to the claim that 
languages can be classified into stress-timed or syllable-
timed merely on the basis of the measurement of time 
intervals. He draws the conclusion that 'there is no 
language which is totally syllable-timed or totally stress-
timed - -- all languages display both sorts of timing; 
languages will, however, differ in which type of timing 
predominates.' (p. 78) 
Wenk and Wioland (1982) and Wenk (1986) suggest a 
different typology for speech rhythm: 'leader-timed' versus 
'trailer-timed'. A leader-timed language is one in which 
stressed syllables occur initially ip rhythmic groups; and 
in a trailer-timed language, stressed syllables appear 
finally in rhythmic groups. Thus English is said to be . a 
leader-timed language, whereas French can be described as 
trailer-timed. Their classification, in fact, is defined 
on a different dimension from the traditional 
categorization. Traditionally, the stress-timed and 
syllable-timed dichotomy is specified in terms of syllable 
length but the differentiation of Wenk and Wioland is based 
on rhythmic group structure. It is possible for example, 
that some languages (e.g. French) are both a syllable-timed 
and trailer-timed language. Whether the distinction between · 
leader-timed and trailer-timed ianguages is a useful 
typology requires further investigation. 
On the other hand, Dauer (1983) reaffirms the use of 
the syllable-timed/stress-timed distinction on the basis of 
a different set of criteria. He says that the perception 
of rhythmic differences between the two types of languages 
is in .fact due to the 'differences of syllable structure, 
vowel reduction and the phonetic realization of stress and 
its influence on the linguistic system' (Dauer 1983: .51). 
11 
He also provides a continuum instead of a dichotomy for the 
classification. 
While the dichotomy remains controversial, researchers 
(especially those in second language acquisi tion) have found 
it useful to employ these two terms in identifying English 
rhythmic structure or in differentiating English from other 
languages (Giegerich 1980; Fudge 1984; Dauer 1983; 'Fokes and 
Bond 1985, 1989). One reason ,' is-' that this alleged 
phonological distinction receives some support from 
empirical studies. For example, based on Dauer's revised 
classification, Fokes and Bond (1985, 1989) discovered that 
speakers whose mother tongues were listed as stress-timed 
languages approximated native English speakers' timing 
better than those whose native languages were known as 
syllable-timed. Secondly, intui ti ve1y , to the ears of 
native speakers, the speech rhythms manifested in languages 
such as English appear to differ from those of languages 
such as Cantonese in the timing of syllables: the syllable 
length of Cantonese words tends to be more regular than that 
of English. As to what kind of phonetic and phonological 
parameters the different languages rely on to signal speech 
rhythm, further research will need to be carried out before 
any firm conclusions can be drawn. In the meantime, these 
two terms may serve as labels for the two extremes of a 
continuum that characterizes speech rhythm. 
12 
1. THE STRESS PATTERNS OF ENGLISH WORDS 
This chapter describes the phonetic and phonological 
properties of English word stress. Several theoretical 
. approaches which account for the stress patterns of English words 
. 
will be discussed. 
1.1. THE PHONETIC PROPERTIES OF ENGLISH WORD STRESS 
Stress is a complex phenomenon that can be analyzed in terms 
of production and perception. Wi th . regard to production, 
according to Jones(1909: 141), stress is 'the degree of force 
with which a speaker pronounces a sound or a syllable'. It is 
generally believed that a stressed syllable results from a 
'greater force of articulation' (Newman, 1946; Arnold, 1957) or 
'stronger muscular effort, both respiratory and articulatory' 
(O'Connor, 1973; Roach, 1983). 
A number of perceptual cues of stress have been identified 
by experimental phoneticians (Fry 1958, 1965; Lehiste and 
Peterson 1959). They examined stress in terms of several 
acoustic parameters: duration, intensity, fundamental frequency 
and vowel quality. The results showed that no one particular 
parameter was solely ,responsible for the perception of stress. 
Lieberman(1960) investigated the relevance of changes in the 
fundamental frequency, ampli tude envelope and duration to stress. 
He concluded that 'stress judgements are made on a multiplicity 
of simpl~ decisions involving several cues' (p.400). Morton and 




fundamental frequency produced greater effects than variations 
in intensity and ,duration. 
The above studies reveal that no single factor alone can 
sufficiently account for the perception of stress. It is the 
.. 
cumulative effect of the four above-mentioned features: 
fundamental frequency, intensity, duration and vowel formants 
that stress is perceived. 
The present study focuses on the phonological aspect of word 
stress -- the production of word stress patterns by ESL learners. 
The major concern here is how the intricate rules of stress 
assignment are mastered by L2 learners of English. To understand 
the complexity of the learning task, we review below the several 
major theoretical approaches to the phonology of English word 
stress. 
1.2. THEORETICAL APPROACHES TO ENGLISH WORD STRESS 
The theoretical framework on which this thesis is based is 
the theory of metrical phonology presented in Hayes (1981). In 
order to understand the theoretical background to metrical 
phonology, a description of the major developments in generative 
approaches to stress , is. necessary. The milestones in the 
generative research on stress are Chomsky and Halle (1968), 





CHOMSKY AND HALLE (1968) -- THE SOUND PATTERN OF 
ENGLISH 
The Sound Pattern of English (1968) (henceforth SPE) by 
Chomsky and Halle presents a phonological theory which is very 
different from the traditional analysis. Before the publication 
of SPE, the pattern of English word stress was studied in terms 
of phonemic analysis1 (Bloch and Trager 1942), or English 
rhythmic structure (Arnold, 1957) ·or etymological and 
morphological analysis (Kingdon, 1958). The SPE views English 
word stress from a different perspective from previous linguists. 
It is proposed that English word stress patterns can be accounted 
for by phonological rules. Wi thin the framework of 
Transformational Grammar, the grammar is responsible for 
generating the grammatical surface structure, which, according 
to SPE, provides the underlying phonological representations, to 
which the phonological rules will apply, yielding the phonetic 
representations which are to be realized as the spoken form. 
Within the framework of SPE, the stress pattern of English 
words and phrases is largely predictable. The placement · of 
stress is a derivational process in which a set of disjunctively 
ordered stress placement rules are applied to the underlying 
phonological representations. These rules can be applied 
'cyclically'. 
In the following sections, the various components of the 
Stress Placement Rules will be explained in detail. First, the 




Section 1.2.1.1. The second concept is the cyclic application 
of stress rules which will be detailed in Section 1.2.1.2. 
Thirdly, the Main Stress Rule and -disjunctive ordering will be 
explained in Section 1.2.1.3. Section 1.2.1.4. will explain the 
.'\o! 
Nuclear Stress Rule and Compound Stress Rule. 
1.2.1.1. Strong/Weak Syllables 
The differentiation between strong/weak syllables is 
important to stress placement. According to Chomsky and Halle 
(SPE: 29), a weak syllable is a short vowel followed by no more 
than one consonant (i.e. VC) while a strong syllable consists of 
a short vowel followed by two or more consonants (i.e. 
VCC(C) (C». A long vowel or diphthong followed by any number of 
consonants (i.e. VVCo) is also considered a strong syllable. 
1.2.1.2. The Transformational Cycle 
Stress assignment at the word level is governed by the Main 
Stress Rule and the Alternating Stress Rules: beyond the word 
level, the Nuclear Stress Rule and the Compound Stress Rule will 
operate. These rules apply cyclically in the derivation. This 
relates to the labelled bracketing of the syntactic output of 
the underlying phonological representation. Take the example of 
'black board eraser' (SPE: 20), which can be bracketed in three 
different ways, corresponding to three different meanings and 
three different stress patterns: 




(b) 'BLACKboard eraser' ("eraser for a blackboard")= 
[H [H [A black A] [H board H] H] [H eraser H] H] 
(c) 'black BOARD eraser' ("eraser of a board which is black 
in colour") 
The derivations of the stress placement of these three phrases 
are illustrated below. The stress rules (details of which are 
given in Section 1.2.1.3.) assign primary stress [1] to a certain 
syllable in a word or phrase. For each application of the stress 
rule, all other stresses are weakened by one level, as indicated 





[J, ~ black ,] r. 
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U [IP r. black ,] 
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[. hoard .] 
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hoard 
















1 Main stress Rule 
eraser .] IP] (Inner brackets erased) 
2 CorIXmd Stress Rule 
eraser ., ] (IImer brackets erased) 
3 Nuclear Stress Rule 







Main stress Rule 
(Inner brackets erased) 
CorIXmd Stress Rule 
(Inner brackets erased) 
CorIXmd Stress Rule 
u eraser.] .] InpJ.t 
.1 Main Stress Rule 
eraser .] (Inner brackets erased) 
1 Nuclear Stress Rule 
eraser • ] (Inner brackets erased) 
2 CorIXmd Stress Rule 
In (la), in the first cycle the Main Stress Rule assigns 
primary stress to 'black', 'board' and the second syllable in 
'eraser' I re.specti vely. Inner brackets are then erased. In the 





considered: and the Compound Stress Rule assigns primary stress 
to the leftmost syllable in the compound noun which has already 
received the primary stress, in thia case, the word 'board'. In 
the last cycle, because the remaining brac:ket is a noun phrase, 
.'Il! 
the Nuclear Stress Rule applies, assigning primary stress to the 
rightmost primary-stressed syllable, that is, again, the word 
'board' . The final output of all the applications of stress 
rules is a 213 stress pattern. 
(lb) has tbe same first cycle as (la), 'black', 'board' and 
the second syllable of 'eraser' receive primary stress. However, 
in the second cycle, because the inner bracket contains 
'blackboard' rather than 'board-eraser', so the Compound Stress 
Rule assigns primary stress to 'black'. In the next cycle, being 
a compound noun, the primary stress falls on the leftmost 
syllable which has primary stress, that is, the word 'black'. 
The final output is a 132 stress pattern. 
In the first cycle of (lc), the derivation is exactly the 
same as that of (la) and (lb). In the second cycle, the inner 
. bracket in considera tioD is no longer the noun 'board-eraser' as 
in (la) nor the noun ~blackboard' in (lb), but the noun phrase 
'black board'. Therefore, only the Nuclear Stress Rule applies, 
assigning the primary stress to the word 'board'. In the third 
cycle, since the remaining bracket is a noun, the Compound Stress 
Rule applies, placing the primary stress on the leftmost [1] 
syllable, in this case, the word 'board'. The output becomes a 
312 stre~s pattern. 
18 
1.2.1.3. The Main Stress Rule 
The Main Stress Rule (SPE: 35) is: 
(2) V -->[1 stress] IX __ Co (W) 1 __ 
-This rule can be expanded to refer to six different sub-rules, 
which are disjunctively ordered (i.e. if the longest rule 
applies, no other rules will be permi tted to apply; if the 
longest does not apply, the second'longest will take effect, and 
so forth): 
(2a) V --) [1 stress] I X Co W + affix ] 
(2b) V --) [1 stress] I X Co + affix ] -
(2c) V --) [1 stress] I X Co w i ] 
(2d) V --> [1 stress] I X Co ±. ] 
(2e) V --) [1 stress] I X Co W ] 
(2f) V --) [1 stress] I X Co ] 
In these rules, [1 stress] refers to primary stress, Co means any 
number of consonants, W is a weak syllable (i.e. a short vowel 
~ 
followed by no more than one consonant) and ~ is syllable which 
has a primary stress assigned to it. In fact, what distinguishes 
the two rules within the pairs of (2a) (2b), (2c) (2d) and (2e) 
(2f) is the presence or absence of the weak syllable. What 
distinguishes the pair (2e) (2f) from the other four is that 
(2e) and (2f) handle word .stems, or words without prefixes and 
suffixes while the rest deal with words that contain affixes. 
By (2a) and (2b), if there is an affix and the final string 




the penultimate syllable of the stem) will receive primary 
stress. This accounts for words like PERson+al and theATric+aJ. 
While (2b) means that primary stress will fall onto the penul-
timate vowel as long as it is not a weak cluster. Words like 
'anecDOT+al' and 'diaLECT+al' will be subject to this rule. 
Sub-rules (2c) and (2d) refer to cases when the words 
concerned contain prefixes. They are thus analyzed as [[prefix] 
+ [stem]]. For example, in [N photo [STEM graph STEM] N] (SPE: 
34) and [N pro [STEM noun STEM] N], primary stress will be 
assigned to the stems in the first cycle, the output will 
therefore satisfy the input of sub-rule (2c) because there is a 
final stressed syllable in both words. In these cases the stems 
have already received primary stress in the first cycle. In the 
second cycle, primary stress is assigned to the penultimate vowel 
'if it is not a weak syllable (in the case of 'pronoun'); if it 
is, then the antepenultimate vowel receives primary stress (in 
the case of 'photograph'). Examples are PHOtograph, MOnolith, 
TElescope and PROnoun. The derivation of PHOtograph and PROnoun 
is shown below: 
. 
. 
[N photo [STEM graph STEM] 
1 
1 2 









Finally, rules (2e) and (2f) cover cases of word stems, or 
monomorphemic words. If the final vowel of the word stem is not 
a weak cluster, it automatically will be assigned primary stress; 
otherwise, the penultimate vowel will receive the stress. These 
rules apply to words like: eVADE, suPREME, eXIST etc. (by rule 
(2e» and deVElop, COMmon, RElish etc. (by rule (2f». 
1.2.1.4. The Compound Stress Rule and Nuclear Stress Rule 
The Compound Stress Rule and the Nuclear Stress Rule handle 
compound nouns ,and noun phrases respectively. 
Stress Rule (SPE: 92) is like this: 
The Compound 
(3) V --) [1 stress] / [## X [1 stress] Y ## Z ##]NAV 
This rule will apply to a noun, adjective or verb which is a 
compound. The result is that the vowel bearing p~imary stress 
in the leftmost constituent of the compound will receive primary 
stress. This rule accounts for the stress patterns in compound 
nouns like [N CHEMistry laboratory N], [N GHRISTmas party N], [N 
TOY factory N]; compound verbs such as [v HEDGE-hop v 1 , [v 
TROUble-shoot v], [v AIR-condition v]; and compound adjectives 
like [A HARD-headed A], [A HOT-blo<?ded A], [A ROSE-coloured Al • 
The Nuclear Stress Rule (SPE: 90) will apply at the phrase 
level, in the form: 
(4) V --) [1 stress] / [H X [1 stress} Y u] 
where Y contains no vowel with the feature [1 stress] 
This means that primary stress is assigned to the rightmost 




than one vowel which has the feature [1 stress]. This rule 
applies to phrases like [MP absolute eQUAli ty MP], [MP demand 
capi tuLAtion MP] or [MP black BOARD MP] • 
The contributions of SPE with respect to the study of 
. 
English stress are that the stress patterns of English are stated 
explicitly and formally in terms of rules; empirically justified 
conventions for stating these rules, such as the convention for 
disjunctive ordering, are established; and-formal universals such 
as the transformational cycle are proposed. With an enriched 
theory, stress phenomena which hi therto were thought of by 
linguists as idiosyncratic and irregular appear to follow 
abstract rules and conditions that refer to phonological, 
morphological and syntactic information. 
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1.2.2. LIBERMAN AND PRINCE (1977) -- METRICAL PHONOLOGY 
The SPE version of the analysis of stress patterning is 
challenged by Liberman and Prince (1977). In the article 'On 
stress and Linguistic Rhythm' (henceforth LP), they pointed out 
the inadequacy of the SPE account of English-stress (for details 
see LP: 262-3), and offered an alternative analysis by 
introducing the notions of 'relative prominence' and 'metrical 
grid'. The SPE treatment of stress is a linear ordering derived 
from the applications of stress rules while LP's metrical theory 
is a 'relational theory' ...:- stress feature is a relational 
feature of constituent structure (sister nodes).-
The major difference between the SPE and LP analysis on 
stress is that the former treats it as n-ary but the latter 
binary. For example, with respect to the nouns in (la) 'black 
board-eraser' and (lb) 'blackboard eraser' in Section 1.2.1.2. 
above, the SPE derivation will assign a 213 stress value to 
'black board eraser' and a 132 stress value to 'blackboard 
eraser'. In the LP analysis, metrical trees are drawn to reflect 
the relative prominence among words. Then these consti tuents are 
marked either s or w to show that one is stronger or weaker than 
its sister constituent. Since the relation is so defined, the 
tree mus t be binary. The same examples (la) and (lb) are 
represented by the metrica1 trees (5a) and (5b): 




/ / \ 
/ / \ 
w s w 












s w w 
[blackboard] eraser] 
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In theory, the n-ary feature of SPE will permit an indefinite 
absolute value to be assigned to the constituents of a phrase, 
which is psychologically unrealistic. On the other hand, the 
metrical theory defines stress in terms of a binary relation 
defined on pairs of nodes in a metrical tree. The introduction 
of the idea of 'metrical grid' reflects the relative and 
hierarchical rhythmic structure of stress. 
In the LP analysis, each vowel of the word concerned will 
be assigned a [+ stress] or [- stress] value by the stress rules. 
Then the [± stress] syllables are gathered to form a metrical 
tree. Though different in the concept and .the notation of 
defining degrees of stress, LP incorporate~ a number of features 
of SPE into their metrical theory. The strong/weak .syllable 
distinction is preserved; modified versions of the Engli~h Stress 
Rule and Stress Retractjon Rute and the Compound Stress Rule are 
retained. These are employed in determining the s/w relation of 
the sister constituents of the metrical tree of a word. These 
will be detailed in the following two sections. Section 1.2.2.1. 
will describe the English Stress Rule and Section 1.2.2.2. will 
outline the Lexical Category Prominence Rule. Section 1.2.2.3. 
will illustrat-e the metrical tree formation. 
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1.2.2.1. The Stress Rules 
The English Stress Rule in LP's analysis (LP: 272) is: 
. ....., 
(6) English Stress Rule (V refers to a short vowel): 
-" ....,. 
V --) [+stress]/ _ Co (V(C» (VCo)# 
The concept of disjunctive application of the SPE is retained: 
i.e. only the longest applicable subrule may apply. Therefore, 
this rule means that from the right edge of the word, if the 
final and penultimate syllables are both . weak (i.e. if the final 
syllable contai.ns a short vowel regardless of the number of 
.J 
consonants that follow (VCo) and if the penul timate syllable 
contains a short vowel and followed by no more than one consonant 
v (V(C»), then the antepenultimate vowel is assigned a [+ stress]. 
However, if the final vowel is short and the penultimate is a 
strong syllable (i.e. either the vowel is long or a short vowel 
accompanied by two or more consonants), then the penultimate 
syllable receives the [+ stress] value. Finally, if the final 
vowel is long, it automatically receives the [+ stress]. In 
effect, the [± stress] feature will be assigned to every vowel 
and that "If a vowel is S, then it is [+ stress]". It is 
tantamount to saying that if a vowel is [-stress], it must be 
weak. This is illustrated by 'America', 'reconcile' and 
'reconciliation' in (7) below: 
(7) america reconcile reconciliation 
+ - - + + - English Stress Rule 
The above examples show that after the application of the English 






assigned any [± stress] value. This is done by the Stress 
Retraction Rules (LP: 278). 
(8) Stress Rettaction Rule: 
v 
V --) [+stress]1 ___ Co (V(C»a (VCO)b V 
[+stress] 
This means that the next stress is calculated leftward from a 
stressed syllable. The stress Retraction Rule in fact has 
combined three retraction rules: Weak Retraction, Strong 
Retraction and Long Retraction. According to LP, which of these 
three retraction rules applies is marked in the lexicon. The 
full expansion of (8) is Long Retraction, which applies 
especially to words ending in -atory or containing two short 
vowels immediately preceding the stressed vowel such as 
'deteriorate'. The Long Retraction stipulates that from a [+ 
stress] · syllable, skip a syllable regardless of its syllable 
weight (i.e. either a long or short vowel, followed by any number 
of consonants (VCo», if the next syllable is a weak one (i.e. 
I V 
a short vowel followed by no more than one consonant (VC», then 
it is also skipped and a [+ stress] is assigned to the next 
syllable. For example, ' 'deteriorate' will be assigned a sequence 
of [+ - - +] stress value because of Long Retraction. 
(9) deteriorate 
+ 
+ - - + 
English Stress Rule 
Long Retraction 
Strong Retraction deals with words which end in-ate, which are 
supposed to be marked as [-a]. In other words, it always skips 




in 'manipulate', the penultimate long vowel is skipped and . in 
'originate', the short penultimate vowel is also skipped. This 
is shown in (10) be1Qw: 
(10) manipu1~te originate 
+ + EngLish stress Rule 
+ - + + - + Strong Retraction 
The third retraction rule concerns words ending in -oid, -ite, 
-ide and -ology. These are subject to Weak Retraction, which are 
supposed to be marked as [-b] in the lexicon. In this case, only 
a weak syllable ,(i.e. a short vowel followed by no more than one 
consonant (V(C» may be skipped, such as 'dynamite' and 
'peroxide', which are illustrated in (11) below: 
(11) dynamite peroxide 
+ + English Stress Rule 
+ - + + - ·Weak Retraction 
In effect, in the metrical theory of LP, the English Stress 
Rule and Stress Retraction Rule assign the feature [±stress] to 
the vowels before metrical word trees are drawn up. 
1.2.2.2. The Lexical Category Prominence Rule 
After the [± stress] values are assigned, these values are 
gathered to draw up a metrical tree in a s/w relation. It is 
stated that for a word tree to be well-formed, the following 
principle (LP: 265) must be observed: 
(12) If a vowel is s, then it is [+stress]. 
Another way of stating (12) is that if a vowel is [-stress], it 
must be weak. And the metrical tree is drawn up in a +-, +--, 
+--- fashion: yielding left-branching trees. Moreover, there is 




(13) Lexical Category Prominence Rule (NI, Nz refer to two 
sister nodes) 
In the configuration [NI · Nz], Nz is strong iff it 
branches • 
. 
This specifies that the units within the metrical tree fall under 
one of the following two descriptions: 
(13) a. 1\ b. 1\ 
s w w s 
I 1\ 
(Nz does not branch) (Nz branches) 
For example, the metrical trees of 'reconcile' and 'america' are 
as follows: 
(14) reconcile america 
+ 
+ - + 





- + - -
w s w w 





English Stress Rule 
Stress Retraction Rule 
Lexical Category 
Prominence Rule 
To sum up the criteria for word trees: 
(a) Stress rules assign [± stress] to every vowel in the word. 
(b) The labelling of sand w is dictated by the Lexical Category 
Prominence Rule. 
(c) The metrical trees must be binary and left-branching. 
(d) If a vowel is strong, it must be [+stress]; or if a vowel 
is [-stress], it must be weak. 
The derivations of the words 'modest', 'balloon', 'acacia' and 













- ' + .. -










+ - English Stress Rule 
+ - + -+ - Stress Retraction 
s w s ws w 
\/ \/ \/ 
w w s Lexical Category 
\ \ / Prominence Rule 
\ \/ 
\ - s 
\/ 
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1.2.3. SELKIRK (1980) -- PROSODIC CATEGORIES 
The approach adopted by Selkirk (1980) is to posit a set of 
prosodic categories which enable 'all aspects of the stress 
. 
patterns of English words to be attributable to the 
characteristics of the higher order suprasegmental structure'. 
She proposes, in addition to the stress foot and prosodic word 
in the LP analysis, the prosodic category syllable (6) and 
introduces the formalism of labelling these categories as 6 (the 
syllable), E (the stress foot) and w (the prosodic word). This 
innovation is motivated by certain inadequacies of the LP 
framework. For example, the LP metrical structures fail to 
capture all the information necessary to distinguish words like 
'modest' versus 'gymnast' or 'thirteen' versus 'careen', which 

















The difference of the two words in each pair has to be attributed 
to the non-metrical information of [±stress]. In this case, not 
all the relevant information about the relative prominence of the 
syllables can be incorporated into the metrical tree. To encode 
information of the pair 'modest' versus 'gymnast', the following 
trees are drawn: 
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(17) mo dest gymnast 
I I I I 
6a 6w 6 6 
\/ I I 
E - Ea E·w 
\/ 
w w 
The solution she put forward is that a syllable which is itself 
a stress foot will never be interpreted as weak, even if the E 
which dominates it is · weak. Thus, in Selkirk's analysis, 
'modest' has one foot, whereas 'gymnast' has two feet; the -nast 
in 'gymnast' has a secondary stress while the -dest in 'modest' 
is unstressed. 
In Selkirk's framework, stress is assigned by parsing the 
sequence of syllables in an English word according to the three 














A well-formed stress foot must be one of these three types. It 
'may consist of only one syllable. Or it consists of two 
syllables which are labelled as s w; with the left node strong. 
The third possibility is that it is a super-foot (E') which has 
a left node dominating a stress foot. 
The kinds of syllables that can occupy the nodes of these 
trees are restricted. Selkirk distinguishes three syllable types 
which are relevant in the parsing of foot templates. They are 
(a) cv -- a -~ong vowel followed by any number of consonants, (b) 





short vowel followed by at least one consonant. Based on the 
observation that a strong syllable (i.e. CV ) in English is 
always stressed, Selkirk proposes that the strong syllable will 
either be a foot on its own or be the left strong node of the 
foot (i.e. when the right sister node is a weak syllable). On 
the other hand, a weak syllable (i.e. CV) is always stressless 
except when it is followed by another weak syllable or when it 
is the initial syllable in a word. She suggests that the weak 
syllable will always occupy the weak node of the foot except when 
followed by another weak syllable. The third syllable type is 
a CVC type, which can freely occupy any position of the three 
templates described in (18). 
In assigning stress to an English word, the syllables are 
parsed by means of the templates and the strong/weak syllable 
condition. Then they are constructed into a right-branching 
tree. In order to compare the LP analysis with Selkirk's, the 
different labelling systems are presented below. The examples 
are 'anecdote', 'Mississippi' and 'abracadabra'. 
In LP's analysis, these will have the following derivation: 
(19) anecdote 
+ 
+ - + 
S W w 
\/ / 
s / ( 
\ / 
\/ 
English Stress Rule 
Stress Retraction Rule 
Lexical Category Prominence Rule 
(20) Mississippi 
+ English Stress Rule 
\/ 
+ + Stress Retraction Rule 
s w s w 
\/ \/ 




+ English Stress Rule 
\/ 
+ - - + 
s w w s w 
\/ / \ / 
s I \/ 
Stress Retraction Rule 




In Selkirk's framework, they will be labelled as such: 
(22) a nec dote 
-68 6w 6 
\ / 





(24) a bra ca da bra 
6s 6", 6w 68 6", 
\ / / \ / 
\/ / \/ 
Ew / 1:s 






(23) Mi ssissi ppi 
68 6", 68 6", 








In 'anecdote', the first two syllables fit into the template of 
a bisyllabic foot while the final sy~lable contains a long vowel, 
it is a m~nosYllabic foot. The word tree then drawrt up is a left 




falls on the initial syllable. In 'Mississippi', the four weak 
syllables are parsed into two bisyllabic feet, then joined up in 
a metrical tree with the right node strong since it branches. 
The primary stress is on the third syllable. In " abracadabra'l, 
.. 
the last two syllables form a bisyllabic foot, whereas the first 
three syllables are parsed wi th a super-foot templa te. The 
metrical tree then constructed is a right-strong one since the 
right node branches. The stress is on the penultimate syllable. 
Selkirk's framework differs from LP's analysis in several 
aspects: First, LP's stress rules are largely segmental in their 
structural description while Selkirk maintains a syllable-based 
approach. Second, LP's metrical English Stress Rule and Stress 
Retraction Rule assign [±stress] value to certain vowels. 
However, in Selkirk's analysis, the English Stress Rule and 
Stress Retraction Rule no longer assign [± stress] value to the 
syllables, but construct stress feet according ' to the templates 
described in (18) above. That is to say, whenever the 
structural description is met, the appropriate syllable is 
assigned the head of a stress foot. Third, Selkirk draws the 
conclusion that stress .forms part of the lexical representation 
of a word rather than phonologically derived. 
The validity of Selkirk's third claim has been challenged 
, 
by Hayes (1982). His major argument was that only a derivational 
account of English stress appears to be adequate to explain 
cyclic phenomena. (Hayes, 1982: 237) This leads to Hayes' 
conclusion that English stress is both listed in the lexicon and 




1.2.4. HAYES (1981) -- EXTRAMETRICALITY 
Hayes' (1981) doctoral dissertation investigates stress in 
various languages, and establishes a metrical theory which 
entails a set of universal parameters. Within such a framework, 
. 
the stress patterns of various languages are highly predictable 
as long as the settings of several parameters are known. This 
is especially significant in attempting to describe and explain 
learners' errors in the process of both first and second language 
acquisition. 
Crucial to stress , placement in Hayes' framework is the 
concept of branching versus non-branching rime structures. This 
will be discussed in relation to Rime Projection in Section 
1.2.4.1. Another important notion is extrametricali ty which will 
be described in Section 1.2.4.2. The stress rules and word tree 
construction process will be detailed in relation to the notion 
of dominance in Section 1.2.4.3. Other related issues such as 
directionality and rule ordering will be elaborated in various 
sections. 
1.2.4.1. Rime Projection 
Central to the metrical theory since LP is the relative 
nature of stress, which is stated in terms of binary stress 
units . . This is further explored in t~rms of branching rimes in 
Hayes' metrical theory. He has observed that the distinction 
between a heavy and light (or strong/weak) syllable lies in the 
structure of the rimes. 
. 
. 
If a long vowel is interpreted as a 
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germinate of two vowels, the representations of the weak versus 
strong syllables will be like this: 
(25) /\ /\ /\ 
/ \ / \ / \ 
Onset Rime vs. Onset Rime Onset Rime 
I I /\ I /\ c I I 
Co V Co V C Co V V 
This shows that the differentiation can be stated in terms of a 
rime with a single element and one which consists of more than 
one element, i. e. a non-branching versus a branching rime. 
Therefore, Hayes concludes that when considering stress 
placement, the distinction between a strong versus weak syllable 
can now be determined on the basis of the Rime Projection. That 
is to say, only the rime (or the nucleus plus the coda) needs to 
be considered: the initial consonants of the syllables, if any, 
can be ignored. A Rime Projection draws attention to whether the 
rime structure of the various syllables of the word concerned is 
branching or not. 
1.2.4.2. Extrametricality 
'In the metrical theory of stress, a syllable is called 
extrametrical if it is ignored by the stress rules: that is, 
treated as if it were not there.' (Hayes 1982: 227) The notion 
of extrametricality is first introduced by LP (1977) to handle 
irregular stress patterns of words s~ch as allegory, alligator 
and Aristotle. Hayes has elaborated on this and developed 
Extrametricali ty Rules which have in effect simplified the 
English Stress Rule to a large extent. In English, there are 
three cases where extrametricality is at work. 
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(26) Consonant Extrametricality Rule (Hayes, 1981: 150) 
[+cons] --) [+ex]/ ___ ]word 
This captures the insight that the final consonant of a word is 
extrametrical (i.e. treated as if it were not there when English 
Stress Rules are applied). According to Hayes, the final 
syllable of a noun is also extrametrical. This property is 
reflected by the Noun Extrametricality Rule (27). 
(27) Noun Extrametricality Rule (Hayes, 1981: 152) 
Rime -- ,) [+ex] / __ ] N 
(28) Adjective Extrametricality Rule (Hayes,1981: 154) 
[Xl s u f f 1 x -- > [ +exl / __ ] Ad J 
As can be seen from (28) above, an adjectival suffix is subject 
to extrametricali ty as well. This is illustrated by the . examples 
of 'designate', 'reluctant' and 'Connecticut' in (29) below: 
(29) designate 
e ig eit 
e ig eit 
reluctant 
e uc ant 
e uc artt 
Connecticut 
on ec i ut Rime Projection 
on ec i ~t Extrametricality 
Consonant Extrametricality is applied to the final consonant of 
'designate' and when the English Stress Rule applies, it is 
treated as if it is not there. Then Adjective and Noun 
Extrametricality are applied to 'reluctant' and 'Connecticut' 
respectively, making the final rime extrametrical in both cases. 
1.2.4.3. English Stress Rules and Word Tree Construction , 
The stress rules, according to Hayes, assign stress foot 
status to the rimes and then these feet are constructed into a 
metrical word tree. These two processes relate to the notion 





languages differ in whether they are right-dominant or left-
dominant at both the syllable level and the foot level. If a 
language is left-dominant, then only the left node may branch; 
and, by the same token, only the right node may branch in a 
right-dominant case. In English, the foot structure is left-
dominant while at the word level, it is right-dominant. 
The three rules concerning the assignment of stress in 
English are: the Long Vowel Stressing, the English Stress Rule 
and the Strong Retraction Rule. 
(30) Long Vowel Stressing (Hayes, 1981: 151) 
VCo# --) VCo# 
F 
(31) English Stress Rule (Hayes,1981: 150) 
At the right edge of the word, form a binary foot on 
the rime projection, with the left node dominant. 
In other words, if the final rime branches, it receives the foot 
status; if it does not, it is the weak node and correspondingly, 
its sister node (the left one) will be strong. 
(32) Strong Retraction Rule (Hayes,1981: 157) 
Form quantity insensitive, left dominant feet, going 
from right to left across ~he word. 
This rule is ordered after the English Stress Rule, and according 
to Hayes, the stress pattern left of the domain' of the English 
Stress Rule is insensitive to branching and can therefore be 
I 




or not. The application of these rules will be shown by 
'designate', 'reluctant' and 'Connecticut' in (33) below: 
(33) designate 








e uc ant 
xx 
e uc ant 
arit 
Connecticut 
on ec i ut 
x 












in 'designate', the final rime has already been assigned a foot 
by the Long Vowel ,Stressing and so the application of the English 
Stress Rule is redundant. The remaining syllables form a left-
dominant foot assigned by the Strong Retraction Rule. In 
'reluctant', the final consonant becomes extrametrical when 
Consonant Extrametricality applies, then the rime becomes 
extrametrical too because of Adjective Extrametricality. the 
English Stress Rule assigns a foot to the adjacent rime which has 
a branching rime. In 'Connecticut', Consonant Extrametricality 
makes the final consonant in the final rime extrametrical. Then 
Noun Extrametricality applies, and the final rime also becomes 
extrametrical. The English Stress Rule assigns a binary 
branching s/w foot to the penultimate and antepenultimate rimes. 
The Strong Retraction Rule does not apply. This completes the 
application of stress rules. 
After this, the word tree is built. The Word Tree 
Construction 'is similar to the Lexical Category 'Prominence Rule 
in stipulating that if the right node branches, it is strong. 





(34) designate reluctant Connecticut 
e ig eit e uc ant on ec i ut Rime Projection 
I x x xx Long Vowel 
e ig eit e uc ant on ec i ut Consonant Ex. 
xx ;ilit ~t Adj/Noun Ex. 
I s w English Str~ss I 
I . \/ Rule I 
s w I Strong 
- I 
\/ Retraction 
s w s w Stray Syllable 
\/ \/ Adjunction 
s w w s w s Word Tree 
\/ \/ \ / Construction 
\/ 
Before the word tree is constructed, the stray syllables have to 
be incorporated with the adjacent foot. In 'designate', because 
the final foot does not branch, and according to the Word Tree 
Construction Rule, it is the weak node of the word tree. In 
both 'reluctant' and 'Connecticut', because the final foot 
branches in both cases, so the final node is the strong node. 
The primary stress of the words is the rime which is dominated 
solely by s. In 'DEsignate', the syllable that is dominated by 
s all through the derivation is the first syllable; in 
'reLUCtant', the second syllable; and in 'ConNECticut', also the 
second syllable. 
The derivation of word stress follows an extrinsic order: 










Long Vowel Stressing 
Consonant Extrametricality Rule 
Noun or Adjective Extrametricality Rule 
English Stress Rule 
Strong Retraction Rule 
Word Tree Construction 
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1.3. PREREQUISITES FOR THE ACQUISITION OF ENGLISH WORD 
STRESS 
The metrical theory of Hayes has made it possible for 
researchers to identify the possible areas for investigating the 
acquisition of English word stress. In acquiring ,the word stress 
of English, learners have to be aware of a number of properties 
of the metrical structure before they are able to acquire the 
stress pattern of English. These proper~ies are: 
(A) Branching Rime Structure -- the rime consists of the 
vowel and anything that follows; rime structures of 
the kind VV, VCC and VC will be branching in non-final 
position, the type of VC and V will be non-branching 
in final position, due to the effect of 
extrametricality. 
(B) Foot Construction in English, metrical feet are 
constructed when word stress is assigned: they are 
binary, left-dominant (i.e. onty the left node may 
branch) . Moreover, after the first foot is 
constructed, by the Strong Retraction Rule, the 
remaining syllables are assigned s w foot status 
regardless of the branching status of the rime. 
(C) Word Tree Construction -- after all the syllables are 
assigned foot status or joined with an adjacent foot, 
~he · feet are then gathered into a right-dominant word 





(D) Directionality of rule application -- the construction 
of the metrical foot starts from the final syllable and 
works leftward. 
(E) Extrametricality -- the final syllables of all nouns 
. 
and most adjectival suffixes are ignored in the 
forma tion of metrical feet. However, they are adjoined 
to the adjacent foot before the word tree is built. 
In other words, if ESL learners are aware~f these properties and 
have hypothesized correctly, they are able to achieve the 
patterning of that of a native speaker. However, if any of these 
parameters are omitted or some of the particulars are wrongly 
assumed, wrong output will be produced as error patterns. 
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Notes to Chapter 1: 
1. According to Bloch and Trager (1942: 48), English stress can 
be described in terms of four contrasting stress phonemes: 
1 (loud), 2 (reduced loud), 3 (medial) and 4 (weak). And 
these four stress phonemes have a number of non-distinctly 
different allophones. In essence, what is implied is that 
the occurrence of the phonemic st5ess is not -predictable. 
2. In principle, 'abracadabra' can have other forms of parsing, 
such as a super-foot formed by the last three syllables and 
a binary foot formed by the first two syllables, yielding 
an antepenultimately-stressed pattern. This can be 
illustrated by the analysis of the word 'catamaran' which 
is parsed into four templates (Selkirk 1980: 595): 
catamaran catamaran catamaran catamaran 
686,,6.,6 686.,686., 6 686.,6" 6 686,,6 
\/ / I \/ \/ I \/ / \/ I 
Ea / I E., E8 E., Ea / I Ea I I 
\/ E" \ / \ \/ E., \ 1:., 
E8 ' / \/ \ 1:' 8 \ \/ 
\ / w \/ \ s 
\/ w \/ 
w w 
The word 'catamaran' contains four weak syllables, the 
parsing of these syllables can be done in the above four 
manners, all of which conform to the well-formedness of the 
English foot templates. In the first one, the first three 
weak syllables conform to a well-formed super-foot: the 
remaining syllable contains a CVC, can be parsed as a foot 
on its own. Then, the word tree is formed with the left 
node strong since the right one does not branch. The 
primary stress falls on the first syllable. In the second 
parsing, the four syllables form two feet: since the right 
foot branches, it is strong. This results in the primary 
stress being placed on the third syllable. In the third 
parsing, the last three syllables form a super-foot, the 
first syllable is ~ foot (because of its initial position 
in the word). Then the tree is drawn up, with the right 
node strong because it branches. The primary stress falls 
on the second syllable. In the last parsing, both the first 
and final syllable form a single foot, the second and third 
syllables fit into a bisy11abic stress foot. In building 
up the metrical tree, the final two feet are joined up with 
the left node strong since the right does not branch. This 
becomes the strong sister node when the initial monosyllabic 
foot is joined up with it. 
According to Selkirk, this is acceptable because in actual 
English words, a choice between two or more analyses in 
stress is ·rare. When more than one choice is present in 
morphologi~ally ~omplex items, morphological factors may 
limit the choice to only one. This is why she claims that 
stress in English is marked ' in the lexicon rather than 
' phonologically derived. 
43 
2. ·STUDIES ON THE ACQUISITION OF STRESS 
In this chapter, past studie~ on the acquisition of English 
word stress will be surveyed. The research on children's 
learning of English word stress will be reviewed in Section 2.1. 
The acquisition of English word stress by adults is covered in 
Section 2.2. 
2.1. THE ACQUISITION OF STRESS BY CHILDREN 
Studies on children's stress pattern show that the 
acquisition process extends over quite a long period of time --
from two years old up to twelve. 
Atkinson-King( 1973) conducted a thorough and extensive 
study examining the acquisition of stress pattern in terms of 
production and perception by English speaking children. The 
focus of her study was on the distinction between compound nouns 
and noun phrases (e. g . GREENhouse and green HOUSE). Results 
revealed that the ability to identify and make use of such a 
stress pattern (i.e. for distinguishing NPs from compound nouns) 
developed as a function of age. Children normally do not fully 
acquire such a stress pattern until the age of 12. 
Klein (1984) studied the primary stress of a 2-year-old 
child's corpus of spontaneous and imitative speech. It was found 
that no general rules seemed to be operating for stress 
assignment. The author concluded that 'the use of stress at 
this stage . .. ·.appeared to be lexically based'. 
AlIen (1980) compared French children with German and 




nonsense words. Since in French, the stress is always on the 
final syllable, the purpose of the study was to find out whether 
children were influenced by their mother tongue in stress 
perception when presented with words of a stress pattern quite 
different from that of their first language. It was found that 
5-year-old children performed worse than the 4-year-olds in an 
identification task. He concluded that it might be because in 
the course of development, children are 'attuned' to the 
linguistic enviropment of the native language. The older French 
children could have been already learning to listen for final 
stress while the younger ones were still less confined by the 
mother tongue and thus performed better in the test. 
It is not known what stages of development each child has 
to go through until he finally achieves adult-like stress 
pattern. Do children have a tendency or preference to place the 
stress in particular positions when they encounter some unknown 
words? A lot more research work needs to be done in this area 
before anything conclusive can be said about the way the 
phonology of stress is acquired. 
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2.2. ADULTS' STRESS PATTERNS - NATIVE SPEAKERS AND ESL 
LEARNERS 
Most of the studies in the stress pattern of adult native 
speakers of English are intended to test the psychological 
. 
reality of the stress rules presented in The Sound Pattern of 
English by Chomsky and Halle (1968). It was found that to a 
large extent, native speakers conformed to the stress pattern 
predicted by SPE provided that they· have interpreted the 
underlying forms ,correctly. 
Walch (1972) found that the . rules proposed in SPE will 
correctly predict the performance of the subject only if the 
underlying form is known to him. For unknown or unfamiliar 
words, subjects tend to hypothesize about the underlying 
representation, in which case if the hypothesis is correct, the 
predicted output will be produced. This points to the major 
difficul ty involved in the testing of the rules. Since the 
orthography of the English language does not directly reflect 
the underlying pronunciation, the inconsistency in the 
interpretation of the spelling-sound relation by the subjects has 
created much variation ,in the performance and made the results 
difficult to analyze. 
If familiarity with the test words becomes an important 
factor in the correct assignment of stress, there is the 
possibility that the stress patterns are in fact stored in the 
lexicon rather than derived by the stress rules. In order to 




and Smith (1976) tested subjects with carefully controlled 
nonsense words. They found that to a large extent, the 
distinction between strong and weak syllables and'that between 
nouns and verbs described in SPE did influence performance, even 
though not exactly in the way Chomsky and Halle described. 
However, it was difficul t to pinpoint a particular decisive 
factor in terms of the strategies the subjects employed when they 
encountered a nonsense word. The subjects did not simply use 
a similar English word as a model, but neither did they apply a 
series of rules in a straightforward and consistent manner. 
Another study by Trammell (1978) found that there was 
general agreement among native speakers in the assignment of 
primary stress to unknown words. He concluded by saying that 
'The results of this experiment tend to support the psychological 
reality of a system of underlying forms and rules for stress and 
the contention that the English orthography is a "near optimal 
system" for lexical representation with respect to stress 
assignment.' (p.92) 
Baptista (1984) investigated the predictability of the SPE 
stress rules among native speakers. In this study, the Main 
Stress Rule is analyzed into various subrules. It was found 
that some rules were more accurate in predicting the stress 
patterns of subjects than others. On the whole, there was an 
overall 70% accuracy. In view of the many exceptions to the SPE 




However, some of the nonsense words created by Baptista, 
each of which was based on a model word, are problematic. It 
was the intention of Baptista that the nonsense word resembles 
the phonetic structure of the model word as much as possible • 
. 
While paying attention to the vowel and the number of consonants 
of the nonsense words, some of the words created have different 
morphological structure from the model word. For example: 
'tulnise' is based on the English verb ~surmise', 'ectemidest' 
created from 'experiment'. Though the phonological elements 
remain very similar, 'tulnise' can be analyzed as 'tuln j+ ise' 
and 'ectemidest' can be analyzed as 'ectemid + est'. Such 
morphological composition will affect the placement of stress 
because stress rules will operate differently depending on 
whether the word is analyzed as monomorphemic word or not. 
Therefore, if the test words had been further scrutinized and 
better controlled, the results of the study might have revealed 
more consistency. 
In view of the above studies on the psychological validity 
of the SPE stress rules, it is obvious that even though there 
exists a general consensus on the placement of primary stress, 
there are other factors which influence the stress pattern of 
learners which are beyond the account of these rules. 
Few studies have been carried out on how second language 
learners acquire English word stress (Niemi, 1979; Baptista, 
1989; Fokes and Bond, 1985, 1989; Mairs, 1989). Among these, 
only Bapt:l.sta -(1989) and Mairs (1989) investigate the stress 
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patterns and strategies ESL learners utilize. Others are more 
concerned with the acoustic cues non-native speakers appeal to 
when producing and perceiving stress. 
Baptista (1989) examined the errors made by ESL learners 
whose mother tongue was Brazilian Portuguese in their 
pronunciation of English words which are rarely used in classroom 
situation. She observed that in the process of acquiring the 
stress patterns of English words, learners have made available 
to themselves some strategies which sometimes overlap and 
sometimes conflict with the stress rules, resulting in the errors 
recorded. \ 
The first strategy relates to transfer from the mother 
tongue. She examined the stress pattern of English words which 
have Portuguese cognates and found that the most common type of 
transfer is when an English word has its primary stress on a 
syllable which has a secondary stress in the Portuguese cognate. 
The subjects put the primary stress in the English words on the 
syllable which bore the secondary stress in Portuguese. She 
concluded -that the learners seem to be aware of the fact that 
the two languages do not correspond with each other in their 
stress pattern, but somehow, they 'cannot control the natural 
and probably unconscious tendency to look for at least an 
indirect correspondence' (p.6). 
The second phenomenon observed- by Baptista is that learners 
have a tendency to stress on an 'early syllable'. This means 
that - learn~rs tend not to stress the final syllable of an English 
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word. This strategy accounts for the high percentage of correct 
responses in test words which are predicted to have primary 
stress on the second syllable on the one hand and poor 
performance in words which are predicted to be final-stressed 
. (e.g. kangaroo, employee) on the other. 
Mairs (1989) employed the metrical theory io explain some 
of the errors found in her Spanish subjects' pronunciation of 
English words. She found that the -Spanish speakers she 
investigated demoQstrated stress patterns very similar to those 
of the native speakers. However, there is a set of errors which 
can be explained in terms of a metrical theory. She discovered 
that the subjects of her study had a general tendency to stress 
a ~VGC# rime configuration. For example, 'adVERtisement' will 
be stressed as 'adverTISEment', 'INterview' will be pronounced 
as 'interVIEW'. She compared the Spanish and the English stress 
system within the theoretical framework of Hayes (1981). It was 
explained that in the Spanish stress system, the -VGC rime was 
a marked rime structure for the Spanish subjects. And this 
prevents the application of the English Extrametricality Rule to 
this rime structure. This adjustment in the stress assignment 
process results in the incorrect output of these subjects. Mairs 
has demonstrated that by employing the metrical theory, the 
interlanguage system of some ESL learners is better understood. 
The pres'ent study intends to explore the ' psychological 




Since the metrical theory of Hayes has formalized some 
universal parameters of stress, the stress patterns of the ESL 
learners can be ana1yzed along the setting of the values of these 
parameters. At what point do learners realize the importance 
. 
of the rime structure? What will be considered as a branching 
rime structure? Do learners construct foot in the process of 
determining the placement of stress? Are the feet left or right 
dominant? How do learners draw up the word tree? Are they aware 
that in English, the metrical foot is left-dominant while the 
metrical tree is right-dominant? Is extrametrica1i ty being 
considered when stress is assigned? How much importance is 
attached to the role played by syntactic categories? Are they 
aware of the directionality of rule applications? 
What kinds of learners' strategies are employed by ESL 
learners? Is the pos·ition of a certain syllable an important 
factor? Or do learners single out one of the values of the 
parameters as a determining factor in stress assignment? In the 
course of acquisition, if conflicts between their strategies and 





The present ,study investigate~ the stress patterns of 16 ESL 
learners of two levels of proficiency~ They were asked to read 
aloud 160 sentences, each of which contained a coined English 
word wi th a controlled rime structure. For each type of syllable 
structure, 4 different test words were used. The production data 
was recorded on tapes and then transcribed with the position of 
primary s tress marked. The resul ts were analyzed in terms of the 
learners' preferences in placing the primary stress on a certain 
syllable in relation to the type of syllable structure intended. 
In the following sections, a detailed description of this 
study is presented. In Section 3.1., the objectives of this 
study are stated. Section 3.2 covers the test materials, 
subjects and procedure of the present research design. 
3.1. Research Objectives 
The objectives of the present study can be summarized as 
follows: 
A. To identify the patterns of English word stress used 
by ESL learners. 
B. To investigate ,how ESL learners' stress patterns differ 
from or approximate native speakers' patterns as 
predicted by Hayes (1981). 
C. To explore the dimensions of rime structures ESL 




D. To examine the effect of rime structure 
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the 
branching and non-branching rime contrast -- on the 
placement of stress in ESL learners' speech production. 
E. To investigate the role of extrametricality in 
determining stress in the interlanguage system of the 
ESL learners. 
F. To understand whether ESL learners construct metrical 
feet and word trees and if they do, whether they are 
aware of the notion of dominance. 
G. To examine whether syntactic categories play a role in 
assigning stress in the interlanguage system of ESL 
learners. 
H. To . discover whether ESL learners are aware of the 
directionality of rule application. 
I. To identify any crosslinguistic influences from Ll. 
J. To compare the stress patterns of Cantonese ESL 
learners with ESL learners of other languages. 
K. To identify the strategies employed by ESL learners 
in their placement of primary stress in English words. 
Based on Hayes' tbeory outlined in Chapter 1, Section 
1.2.4., it is evident that acquiring English word stress means 
acqui~ing (a) knowledge of syllable structure, including 
knowledge of rime structure. and syllable boundary; (b) the 
concept of the metrical · foot, including the notion of foot 
structure and the principles for word tree construction; (c) 
stress rures such as the English Stress Rule, the Strong 
53 
Retraction Rule, extrametricality convention, the directionality 
of rule application, and rule ordering. 
There exist a number of other factors relevant to the 
acquisition of stress patterns in English. Amongst these are the 
. 
syntactic categories of the words under analysis, since some of 
the stress rules are sensitive to the distinction between verbs 
on the one hand, and nouns and adjectives on the other (cf. 
Adjective/Noun Extrametricality). Learning factors such as the 
Ll experience of the learner, effects due to previous learning 
and learning strategies should also be considered. In an 
experimental task in which learners are required to read out 
words represented orthographically, the ability of the learners 
to 'arrive at the correct phonological representations of the test 
words based on the orthography constitutes a further factor. 
Taking into consideration all of the above factors, we make 
the following speculations about stress assignment by ESL 
learners: 
(A) If stress placement is rule-governed in the 
interlanguage system of the ESL learners, a consistent 
pattern will surface in their speech production. 
(B) If such a pattern does exist, does it resemble or 
approximate the one as predicted by the theory of 
Hayes? If to a large extent it does, it lends support 
to the claim tha-t the rules and condi tions as described 




interlanguage system of the learners is one that 
approximates the native speakers' system. 
(C) In the cases where the ESL learners' patterning differs 
from the predicted one, these 'errors' will be examined 
-to find out if there is systematicity with respect to 
any of the variables invol ved in second language 
learning. The following possibilities will be 
explored: 
(i) Ar~ they related to learners' proficiency? 
(ii) Do these 'errors' result from a wrong assumption 
about syllable structure, such as the 
misinterpretation of syllable boundaries; or 
simply an inabili ty to recognize the . role of 
syllable weight in stress placement? 
(iii)Is there evidence to show that the 'errors' are 
due to a wrong hypothesis about the components of 
the stress rules, or the ordering of the rules, 
or the omission of certain rules? 
(iv) Do learners ignore the distinction between nouns 
and verbs, when placing stress in the test words? 
(v) Is there any Ll transfer as reflected in phenomena 
such as the absence of relative prominence of 
syllables? 
(vi} Do these 'errors' emerge as ~vidence of certain 
learner strategies? 
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3.2. RESEARCH DESIGN 
3.2.1. TEST MATERIALS 
This study intends to use nonsense English words as test 
items. This is to eliminate the factor of 'fossilized' errors -
. 
- errors which may be due to earlier wrong input given by non-
native speakers or previous incorrect hypothesis of the learners 
in the process of ESL acquisition (e.g. wrong stress in 
• represenTAtive'). Therefore, all the t-est words used in this 
study will be coined words the rime structure of which will be 
carefully controlled. 
3.2.1.1. Criteria for the Coinage of Test Items 
There are several criteria for the coining of these nonsense 
test words: 
(a) They will conform to possible English syllable 
structure constraints. For example, a sequence of 
initial consonant cluster in the form of /bwl-/ will 
not be used because it is not a possible combination 
in English. 
(b) These nonsense words are so created that they remotely 
resemble existing common English verbs or nouns. This 
is to avoid simple straightforward analogy from 
previous learning. 
(c) Since according to the present theoretical framework, 
the ' rime structure is fundamental in determining the 
placement of stress, itis imperative that the syllable 
~oundary be as unambiguous as possible. For example, 
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the coined word 'fekligit' which is intended to be of 
the rime structure of VC V VC -- 'fek-li-gi t', however, 
can be interpreted as 'fe-kli-git', a V V VC 
construction. It is thus changed into 'fenligit' in 
.. 
which Inl/ will be an impossible sequence in syllable 
ini tial posi tion in English and the only possible 
syllable division will be 'fen-li-git', the intended 
rime structure without ambiguity. 
(d) Biased suffix-like final syllables are avoided. Words 
ending in '-ent' or '-ist', which tend to shift the 
stress to 2 syllables before the suffix itself, or 
'autostressed' suffix such as '-ee' or '-00', are 
avoided altogether. 
(e) In Hayes' theory, there is a rule of Sonorant 
Destressing, which deletes the foot status of a 
syllable if it immediately follows another foot, and 
if it is sonorant and not dominated by s (i.e. it is 
not a foot which is metrically strong). The examples 
are 'ampersand' and 'merchandize', which will be 
incorrectly stressed in the penultimate syllable if 
the rule of Sonorant Destressing is not applied. This 
will occur only in words of three syllables and with 
a final branching rime structure. In order to avoid 
such complication, all nonsense 3-syllable words with 
a branching final rime will not have . a sonorant 
penultimate rime structure. 
. 
. 
, , , 
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(f) Since the issue of the phonological cycle . is beyond the 
scope of the present study, the present design tries 
to eliminate the necessity of cyclic application of 
rules. This is achieved by using only monomorphemic 
.. 
words -- words without any suffixation or suffix-like 
morphemes. 
3.2.1.2. The Rime Structure of Test Words 
The branching status of the rime structure being crucial 
in the metrical , theory, it is identified as an independent 
variable. It is the intention of the present study to exhaust 
all combinations of branching and non-branching rime structure 
in two, three and four-syllable words. Table 3.1 gives all the 
possible ri~e combinations for two, three and four syllable 
words. The symbols '+' and '_I represent 'branching' and 'non-





Possible canbinations of Branching and Non-branching 
syllable structures in 2, 3 and 4-syllable words 
2-syllable 3-syllable 4-syllable 
1. + + 1. + + + 1. + + + + 
2. + - 2. + + - 2. + + + -
3. - + 3. + - + 3. + + - + 
4. 4. + - - 4. + + 
5. - + + 5. + - + + 
6. - + - ·6. + - + -
7. - - + 7. + - - + 
8. - - - 8 . + -
9. - + + + 
10. - + + -
11. - + - + 
12. - + - -
13. - - + + 
14. + -
15. - + 
16. - - - -
' ,'\ 
' ,:" 
Key: + = branching Jyllables 
~'~ 
= non - br anch j . ng syllables 
". 
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There are altogether 24 possible types of combinations for the 
2,3 and 4-syllable words. 
A branching rime, when realized phonetically, can either be 
a long vowel (VV) or a short vowel plus at least one consonant 
(VC (C) ); while a non-branching rime is a short vowel (V). 
However, this straightforward differentiation has not taken into 
consideration the Consonant Extrametricality Rule, which 
stipulates that the consonant in the final syllable is ignored 
when applying the English Stress Rule. Therefore, the branching 
Inon-branching dichotomy varies according to the syllable 
position. This is shown as the following matrix: 
BRANCHING 
TABLE 3.2 
'Ibe interface of branching/non-branching r.i.oe 
and syllable positioo 
Non~final final 
VV, VC(C) VV, VC~ 
NON-BRANCHING V V~ 
This is carefully monitored when designing the test words for 
this study. 
3.2.1.3. Number of Syllables and Directionality of Rule 
Application 
The number of syllables in the test items varies between 2 
and 4 in I order to test the directionality of application of 







2-syllable word 3-syllable word 4-syllable word 
/ / / 
6 6 6 6 6 6 6 6 6 
. 
Suppose a subject consistently assigns primary stress to the 
final syllable in two-syllable words and to the penul timate 
syllable in three-syllable words, it is difficult to conclude 
that there is a systematic relation between the two. However, 
if in four-syllable words, the primary stress is assigned to the 
antepenultimate syllable, the pattern becomes self-evident -- it 
is always the second syllable from the left which receives the 
primary ·stress. Therefore, it is necessary to use at least 
these three types of words with varying number of syllables to 
detect the systematicity of underlying patterns. 
Similarly, if subjects are found to stress the ini tial 
syllable in a 2-syllable word, it is unclear whether they are 
using initial stress or penultimate stress. With information 
from the 3- and 4-syllable words, as shown in Table 3.4, the 






-2-syllable word 3-syllable word 4-syllable word 
/ / / 
6 6 6 6 6 6 6 6 6 
. 
3.2.1.4. Syntactic Categories 
A third variable being controlled is the categorial 
distinction between nouns and verbs. In English, nouns and 
verbs undergo different stress placement. In Hayes' theory, 
this is accounted for by the Noun Extrametricality Rule. For 
the purpose of this study, the two and three-syllable test words 
are categorized into verbs and nouns wh.ile for four-syllable 
test words, only nouns are used. The reason is that in actual 
English words, most four-syllable verbs end in branching rimes 
of '-ate' ([elt]) or '-fy' ([aI]) and thus the primary stress 
almost invariably falls on the penultimate syllable. 
The distinction between verbs and nouns is built into the 
grammatical context 'of the test sentences instead of being 
introduced by explicit linguistic labels. 1 This is because 
·firstly, it is more natural in a language context. Secondly, it 
is one of the aims of this study to find out if the subjects 
. , 




difference will defeat this purpose because they may be too 
aware of the difference in the stress patterns between English 
nouns and verbs. 
The following table illustrates the number of test items 
.. 
included in each type (for a full list of the coined nonsense 
words, please refer to Appendix A): 
Table 3.5 
NUMBER OF 'rEm' ITEMS 
syllable grammatical syllable grammatical 
structure categories structure categories 
2-syllable verb noun 4-syllable noun 
BB (++) 4 4 BBBB (++++) 4 
BN (+-) 4 4 BBBN (+++-) 4 
NB (-+) 4 4 BBNB (++-+) 4 
NN (-- ) 4 4 BBNN (++--) 4 
total 16 16 BNBB (+-++) 4 
BNBN (+-+-) 4 
3-syllable BNNB ( +--+) 4 
BNNN . (+---) 4 
BBB (+++) 4 4 NBBB (-+++) 4 
BBN (++-) 4 4 NBBN (-++-) 4 
BNB (+-+) 4 4 NBNB (-+-+) 4 
BNN (+--) 4 4 NBNN (-+--) 4 
NBB (-++) 4 4 NNBB (--++) 4 
NBN (-+-) 4 4 " NNBN (--+-) 4 
NNB (--+) 4 4 NNNB (---+) 4 
NNN (---) 4 4 NNNN (----) _4 




Key: B = syllable with b~anching rime 
N = syllable with ndn-branching rime 
There are 4 different types of syllable structure for 2-syllabl~ 




each type, 4 test words were created. The number of test words 
totalled 160(16+16+32+32+64), 48 verbs and 112 nouns. Verbs 
were put into a sentence frame following a modal verb, and nouns 
into a slot following an [indefinite article + adjective] 
sequence. 
'I can 
'This is a nice 
Wi thin each syntactic category, all the test sentences were 
randomized. 
Besides the 160 test sentences, a pronunciation test in the 
form of a short story was included in the study. The story 'The 
North Wind and the Sun' taken from The Principles of the 
International Phonetic Association was used because it includes 
almost all the consonants, vowels and diphthongs of English 
(except /j/, ·/3/ and /Jx/). This is to serve as an indicator 
of the proficiency of the subjects. The test materials were 
divided into three sections (for details of the test materials 
see Appendix B). Part I -- a pronunciation test; Part II --
randomized test sentences containing all the test verbs; Part 
III -- randomized test sentences containing all the test nouns. 
The test sentences were not classified in terms of syllable 
length. In other words, the 2-syllable, 3-syllable and 4-
syllable words of the same syntactic category were pooled 





Sixteen subjects were randomly selected for the study; 
eight from four different classes of Form 4 (Grade 10) in a 
secondary school and eight from a class of Year Two 
.. 
undergraduate students majoring in English at the Chinese 
University of Hong Kong. The secondary school students had been 
receiving formal English instruction for 10 years, whereas the 
undergraduate students had been learning English for 15 years. 
Two native speakers were invited to do a recording of the 160 
test sentences as control. 
Form 4 students were selected to represent subjects of a 
lower level of proficiency, because in the pilot experiment, a 
F.3 secondary student who attempted the test was found to have 
great difficulty in identifying some diphthongs from the 
orthographic cues. Moreover, he seemed to be handicapped by the 
4-syllable words because epenthesis and consonant or syllable 
deletion occurred frequently and many of his words were chopped 
up into syllables separated by noticeable pauses. Therefore, it 
was decided that students of a senior level (Form 4) would be 
selected as subjects. 
3.2.3. PROCEDURE 
Subjects were told that they were being tested for the 
pronunciation of nonsense words. They were NOT told that word 
stress was · the primary concern of the study. This was to 
prevent the students from being too conscious of th~ correctness 
1 




The test materials were printed on A4 size paper with 
instructions clearly written at the beginning of each section. 
In the test materials for the F.4 secondary students, Chinese 
translations of the instructions were included. Before each 
. 
subject started to do the recording, the experimenter carefully 
explained the instructions to him/her and demonstrated how to 
operate the tape recorder. Each subject was advised to do the 
Jtest in three parts, taking breaks between parts. They were 
also encouraged to practise the test materials in each part 
before proceeding. When everything was being understood, the 
subject was left to do the recording on his/her own. No time 
limit was set. (The full test is included in Appendix B.) 
The pronunciation test based ' on the 'North Wind and the 
Sun' was intended to be a proficiency test. The total score was 
50 (40 for accuracy and 10 for fluency). A broad transcription 
was done by the experimenter and an assistant trained in 
phonetics. The experimenter had taken 3 undergraduate courses 
and 1 graduate course in Phonetics and Phonology. She was a 
teach~ng assistant of an undergraduate Phonetics and Phonology 
course. The assistant was a Year Four student who majored in 
English, had taken two courses in Phonetics' and Phonology and 
had had experience transcribing the speech of a child with a 
language deficit2. 
The tran'scribed data of each subject was then checked 
against the standard broad transcription for accuracy. Errors 




For each error, one mark was deducted from the sUbtotal of 40. 
Fluency marking was impressionistic; ' the experimenter and an 
experienced teacher of English were to give each subject a 
fluency score out of 10. The experimenter had been teaching 
English for six years and was trained in the teaching of English 
in a postgraduate course in the College of Education at the 
Chinese University of Hong Kong. The other teacher of English 
had been teaching English for ten years and was also trained in 
the teaching of English in a postgraduate course at the 
University of Hong Kong. The two scores were then averaged and 
added up to yield the accuracy score. Each ESL subject has a 
pronunciation test score of which the maximum is 50. 
A broad transcription was also done to the test words with 
a stress mark written on top of the syllable which carried the 
primary stress. Each response was then given a code of two 
digits to provide information about: 
(a) the syllable on which the primary stress was placed 
(b) whether the intended syllable structure was preserved 
or modified 




Notes to Chapter 3: 
1. In the pilot test, the original frame was 'I can it.' 
The data of the verbs as produced by the native speaker in 
the pilot test showed a strong tendency of pitch change in 
the final syllable of verbs, which may be due to its. non-
sentence-final posi tion. The pi tch change made it difficul t 
to locate t~e primary stress of the test words. It was 
suspected that the native speaker was using the rising tone 
in the final syllable of verbs to indicated continuity. In 
order to eliminate the effect of intonation on word stress, 
the sentence frame was then changed into 'I can .', in 
which a falling tone would usually be used and pitch change 
was limited. 
2. Four subjects were randomly selected and their recorded 
data were transcribed by a native speaker who was a graduate 
student in Linguistics. The resul ts were then compared wi th 
the versions done by the experimenter and the undergraduate 
student to check validity. 
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4. FINDINGS 
After the process of transcription and coding, the data was 
organized and analyzed in terms of several areas: 
(a) learners' sensitivity to branching versus non-branching 
.. 
rime structures 
(b) directionality of rule application 
(c) the effect of grammatical categories on stress 
placement 
(d) stress acquisi tion and overall phonological proficiency 
(e) learners' strategies 
(f) error patterns 
In the following sections, the results of this study will 
be presented. Firstly, in Section 4.1., the overall performance 
of the subjects in terms of the number of rule-predicted 
responses will be given. This will be analyzed with regard to 
the number of syllables and the two syntactic dateg6ries, verbs 
and nouns. In Section 4.2., the stress patterns of the subjects 
will be presented. These are classified according to the 




4.1. OVERALL PERFORMANCE 
This section includes the performance of the ESL learners 
in the proficiency test· 'The North Wind and the Sun' and the 
performance of all subjects (both ESL learners and the native 
speakers) in the 160 test items. 
4.1.1. Proficiency Test 
In Table 4.1, the overall and individual performance of the 
two groups of ESL subjects in the proficiency test 'The North 
Wind and the Sun' is shown by the score they obtained. The range 
and average of the two groups indicate a significant difference 
between the two groups (t=3. 79 p<. 002) • On the whole, the 
proficiency test is a good indicator of the level of the 
subjects' proficiency in spoken English. 
The maximum score for the proficiency test was 50. The mean 
score of the secondary students was 26 while that of the 
undergraduate students was 42. Among the sec6ndary students, 
subject 08 scored 48 out of 50, which is a very high score and 
she nearly outperformed most of the undergraduate students. If 
her score was excluded from the group of secondary students, the 
range for the group of the , secondary students would be 15-35, 
while that of the undergraduate students 36-48. The performance 
of the two groups of subjects clearly indicates that they belong 




Perfonnance of ESL SUbjects in Proficiency Test 
SUBJ SCORE CAT 
. 
08 48 SS 
06 35 SS 
04 26 SS Range 
05 25 SS 
01 23 SS Mean: 
03 20 SS 
07 16 SS 
02 15 SS 
10 48 US 
12 48 US 
16 48 US Range 
09 40 US 
11 40 US Mean: 
14 40 US 
13 37 US 
15 36 US 
Codes: SUBJ -- subject identity code 
SCDRE - score in proficiency test 
CAT - subject category 
SS = secondary students 










The overall performance of the test items for stress 
patterns is shown in Table 4.2. This is reflected by the number 
of rule-predicted responses they gave. Since the syllable 
structure branching versus non-branching is crucial in 
determining . the placement of stress, the ' responses of the 
subjects are thus classified mainly into two types: ' those wi th 
the intended syllable ~tructures preserved and those with the 
syllable structures modified. 
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Table 4.2 
OVerall Perfonnance . 
Number of rule-predicted responses and percentage 
.. 
(in descending order of total percentage within each group) 
SUB CAT TOTAL PERCENT PRESER PERCENT MODIFI PERCENT 
05 SS 129 81% 41 26% . 88 55% 
03 SS 121 76% 54 34% 67 42% 
02 SS 119 ' 74% 42 26% 77 48% 
08 SS 116 73% 72 45% 44 28% 
06 SS 116 73% 61 38% 55 34% 
04 SS 115 72% 63 39% 52 ·33% 
01 SS 109 68% 60 38% 49 31% 
07 SS 93 58% 33 21% 60 38% 
AVG 115 71.7% 53 33.3% 62 38.4% 
12 US 123 77% 100 63% 23 14% 
10 US 122 76% 105 66% 17 11% 
14 US 120 75% 67 42% 53 33% 
16 US 119 74% 85 53% 34 21% 
13 US 117 73% 96 60% 21 13% 
15 US 113 71% 79 49% 34 21% 
09 US 110 69% 80 50% 30 19% 
11 US 106 66% 65 41% 41 26% 
AVG 116 72.7% 85 52.9% 32 19.8% 
18 NS 121 76% 90 56% 31 19% 
17 NS 111 69% 68 43% 43 27% 
AVG 116 72.5% 79 49.4% 37 23.1% 
, Codes: SUB - subject identity code 
rAT - subject category 
SS = secondary students 
US = tmiversity undergraduate students 
NS = native speakers of English 
'IOrAL - total nl.lDber of rule-predicted responses (out of 160), regardless of 
whether the intended syllable structure is preserved or lOOdified 
P~ '- number of rule-predicted responses with the intended syllable structure 
preserved 
mDIFI - nunber of rule-predicted responses with the intended syllable structure 
, modified 
PERCENr -.; , percentage 
AVG - average 
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4.1.2.1. Secondary Students Versus University Students 
The above table illustrates that in terms of total rule-
predicted responses (column 4), the secondary students had an 
average of 71.7% while the university students showed a slightly 
higher average of 72.7%. Little difference was observed in the 
performance of these two groups in this respect. 
However, if the figures of the two groups are compared with 
respect to the preservation of the intended syllable structures 
(column 6), the university students outperformed the secondary 
students. 52.9% of the rule-predicted responses of the 
undergraduate students used the intended syllable structures 
whereas the corresponding figure for the secondary students was 
only 33.3%. 
Column 8 indicates the average percentage of the rule-
predicted responses wi th modified syllable structures. " The 
secondary students demonstrated a 38.4% average". Compared with 
the 19.8% of the university undergraduate students, the secondary 
students modified the syllable structures more frequently than 
the university undergraduate students. However, these modified 
outputs still conformed to the stress pattern. The modifications 
were of two types: one was the lengthening of the intended short 
vowel to become /~:/ when the letter '-a' is used; the second 
type invol ved 'epenthesis' and consonant deletion when faced wi th 
consonant clusters. The more frequent modifications made to the 
syllable structures by secondary students may reflect two kinds 
1 




phonological representations of words from English orthography. 
They may also have experienced difficul ty in . realizing the 
phonological representations phonetically. Nevertheless, 
regardless of these obstacles related to the orthography and 
phonetic realization, the secondary students performed no worse 
than the more advanced university students in terms of rule-
predicted stress placement. 
4.1.2.2. Syntactic Category 
Tables 4.3 summarizes the overall results of rule-predicted 
responses wi th the intended syllable structures preserved. These 
are presented with respect to the two syntactic categories and 





'!be average percentage of correct responses with preserved syllable structures 
V E R B 
NO.SYLL TWO THREE TWO 
CAT 
AVG SS 46% 27% 54% 
AVG US 55% 50% 70% 
AVG NS 51% 43% 66 96 
Codes: ~. SYLL -- nunber of syllables in test word 
TWO = two-syllable 
THREE = three-syllable 
FOUR = fotlr-syllable 
CAT - subject category 
SS = secondary students 
US = university students 
NS = native speakers 
AVG -- average percentage 







In all the rule-predicted responses in which the intended 
syllable structures were preserved, shown in Table 4.3, the 
percentage of the correct responses decreases as the number of 
syllables increases. The secondary students scored an average of 
46% in 2-syllable verbs but 27% in 3-syllable verbs. The same 
~ group of subjects obtained 54% in 2-syllable nouns, 39% in 3-
syllable nouns but only 22% in 4-syllable nouns. The university 
students also showed the same tendency as the secondary students. 
In verbs, they. got 55% of the 2-syllable test words and 50% of 
the 3-syllable verbs correct. In nouns, they scored 70% of the 
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2-syllables, 58% of the 3-syllables and 44% of the 4-syllables. 
Native speakers demonstrated a similar pattern. Their score was 
51% in 2-syl~able verbs and 43% in 3-syllable verbs; 66% in 2-
syllable nouns, 50% in 3-syllable nouns and 46% in 4-syllable 
-
nouns. In other words, it appears that in such an experimental 
task involving nonsense words, the number of syllables in an 
English word may be one of the obstacles in determining stress 
placement. 
A comparison ,of the performance of the subjects in the two 
syntactic categories shows that all three groups did better in 
the noun category. With respect to 2-syllable test words, the 
average of the secondary students was 46% in verbs and 54% in 
nouns. The university students obtained an average of 55% in 
verbs but 70% in nouns. The native speakers also scored higher 
in nouns (66%) than verbs (51%). In 3-syllable test words, the 
secondary students got only 27% for verbs but 39% for nouns. For 
the university students, the average for verbs was 50% and that 
of nouns was 58%. Native speakers obtained a 43% average for 
verbs and a slightly higher average of 50% for nouns. 
To summarize the findings so far presented, it was reported 
that the proficiency test generally revealed two levels of 
proficiency in spoken English corresponding to the two groups 
of ESL subjects. As for the test items, it was discovered that 
on the whole, 'the university students performed a little better 
than the secondary students in terms of the number of correct 





4.2. LEARNERS' STRESS PATTERNS CLASSIFIED ACCORDING TO SYLLABLE 
STRUCTURES 
In the tables that follow, an item analysis of all the test 
words is presented. , Each test word is tabulated in such a format 
as to show the type of syllable structure it represents and the 
responses of the ESL subjects with regard to the placement of 
primary stress. These tables only take into consideration those 
responses which have preserved the intended syllable structure. 
Since one of the objectives of the present study is to 
investigate the effect of syllable structures on stress 
assignment, the syllable structures were carefully controlled. 
If the results are not analyzed in terms of the intended syllable 
structures, this purpose cannot be achieved. The tables indicate 
the patterns of stress placement among ESL learners with regard 
to the three variables being investigated: the rime structure of 
syllables, the syntactic category of the word, and the number of 
syllables involved. 
The results of the item analysis are presented in the 
followin.g manner: Firstly, the responses of all the test words 
are listed according to the two ESL subject groups (i.e. 
secondary students and university students). The results on the 
verb category will be·presented first with the findings on 2-
syllable verbs, followed by those on 3-syllable verbs. Secondly, 
the responses . of all the nouns will be shown, again in the 





Within each sub-category, for example, in the sub-category 
of 2-syllable verbs, the derivation of the test words of the 
different syllable types involved will be demonstrated to 
indicate the rule-predicted posi tion of stress. Then the regular 
.,. 
and irregular stress patterns (cf. Section 5.1' p.117) of the ESL 
learners in terms of syllable structures are shown. 
In the subsequent sections, several notational conventions 
concerning the labelling of syllable structures, syntactic 
category and the number of syllables are employed for ease of 
reference. Each syllable type will be represented by a sequence. 
An N or V in initial position indicates the syntactic category 
and is used to distinguish a noun from a verb. This is followed 
by a number, which is to signal the number of syllables involved. 
So the number can only be 2, 3 or 4. The remaining portion is 
to illustrate the syllable structures of the test word. Since 
the syllable structures are based on a branching versus non-
branching concept, B is used to indica te a syllable wi th a 
branching rime and an N for one with non-branching rime structure 
after Consonant Extrametricality (i.e. VV or VCC in final 
position). For example, a V3BBN refers to a 3-syllable verb in 
which the final syllable has a non-branching rime, while the 
other two syllables contain branching rimes. Moreover, in order 
to generalize, symbols such as X and Y will occasionally be 
employed to indicate various syllable structures. To sum up, the 




and their position in a string of symbols reflects their syllable 
position in a word. 
4.2.1. THE STRESS PATTERNS OF ESL LEARNERS IN VERBS 
4.2.1.1. 2-syllable Verbs 
.. 
The derivation of the stress patterns of the different 
syllable structures are shown in (34) below (underlined syllables 
indicate stress placement as predicted): 
(34) 2-syllable verbs 
B B B N 
N B N N Rime Projection 
I s w English Stress Rule 
I \/ 
w s Word Tree Construction 
~ 
In a 2-syllable verb, if the final syllable consists of a 
branching rime, it is assigned a metrical foot by the English 
. Stress Rule, the remaining syllable is adjoined as a weak sister 
node to the final syllable in constructing the word tree. 
Therefo~e, the final syllable. receives the primary stress. In 
the case of a non-branching rime structure, the left sister node 
will be labelled as strong by the English Stress Rule and the two 
syllables form a metrical foot. Since no further rules need to 
apply, the penultimate syllable receives primary stress. 
In Table 4.4 and Table 4.5 on the following page, regular 
patterns are observed in the syllable structures of V2BN and 
V2NN, except for the secondary students' responses for the test 
word ' VEkan I • It is found that learners of both ~ groups show 
similar pa"tterns as predicted by rule. If the final rime 












STRESS PATIERN OF 2-SYLLABLE VERBS 
(with intended syllable structure preserved) 
Table 4.4: V2BN 
UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
penult *final penult *final 
6 0 5 0 
7 . 0 5 0 
7 1 5 0 
5 1 5 -0 
• Not rule-predicted 
_ Capitalization indicates rule-predicted primary stress 
Table 4.5: V2NN 
SUBJECfS UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON penult *final penult *final 
HAca 2 0 1 0 
VV 
GEfa · 6 0 2 0 
vv 
MAIan 3 2 5 1 
vvc 
. 
VEkan 4 0 3 4 
VVC 
• Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
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This is shown in all the V2BN test words: 'KOUba', 'ZIPda', 
'GUMnit' and 'FOOseg'. The same penultimate pattern is observed 
in the V2NN words, but slightly less regular. The exception to 
this tendency for the secondary students is 'VEkan' and for the 
university students the word 'MAlan'. The reason for this is 
unclear. However, the fact that the two words are of exactly the 
same syllable structure (V VC) may lead one to suspect that the 
structure of the final syllable in relation to that ·of the 
penul timate one , may have created some difficul ties for the 
learners, reflected in their indecision as to which syllable to 
stress. This is more obvious if the responses of 'VEkan' and 
'MAlan' are compared with those of 'HAca' and 'GEfa', also with 
the same V2NN syllable structure but a regular penultimate stress 
pattern (at least none place the stress on the final syllable 
with only a single vowel). Moreover, if the results of 'VEkan' 
and 'MAlan' are viewed in connection with the" V2BN test words 
ending in a final vc syllable, i.e. 'GUMnit' and 'FOOseg', the 
pattern for the latter two is also quite regular, in contrast 
wi th the irregular pa t tern of the former. Therefore, the 
suspicion is that in 2~syllable verbs, if both syllables carry 
equal weight, for example, both contain only a single vowel, or 
a vowel plus a consonant etc., learners can easily determine that 
the stress should fall on the penultimate one. However, if the 
final syllable apparently" has a heavier syllable than the 
penultimate one, the learners have difficulty in deciding where 
to place ihe stress (~~e cases in 'VEkan' and 'MAlan'). 
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The remaining eight 2-syllable verbs are of the syllable 
types V2BB and V2NB. The results are listed in Table 4.6 and 
4.7 on P.82. They are all with final branching rime structures, 
either VV or VCC. Unlike the previous two syllable types, the 
.. 
responses of the two groups of subjects are not so regular and 
not a clearly regular stress pattern can be discerned for either 
of the remaining two syllable types. 
If the responses of the university· students are examined 
first, it can be . observed that if the final syllable is of the 
VV type, the stress pattern emerged as predicted (as indicated 
by 'abNAW' and 'bawTEY' in Table 4.6 and 'baGOY' and 'teTAY' in 
Table 4. 7) . However, in the case of words wi th final VCC 
syllable structure, the preference of the subjects of this group 
falls not on the final but the penultimate syllable (see Table 
4.6 'poiKAPT' and 'vipGAND'; Table 4.7 'veBUST' and 'gaLISK'), 
which is contrary to rule-prediction. This suggests that perhaps 
some ESL learners only regard a long vowel or a diphthong (i.e. 
VV) but not a VCC final rime structure as 'stressable'. 
For the 'secondary students, the general impression is that 
the stress is placed randomly on either of the two syllables. 
Nevertheless, similar to the university students, a tendency to 
place the stress on the final syllable for words with final VV 
but not final VCC rime structure can be discerned, though the 
preference . is' less regular than the advanced learners (' bawTEY' 
is the exception where the majority of secondary students put on 











STRESS PATTERN OF 2-SYLLABLE VERBS 
(with intended syllable structure preserved) 
Table 4.6: V2BB 
UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
*penult final *penult final 
0 7 0 8 
2 5 .. 4 2 
5 2 4 1 
6 1 3 3 
* Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
Table 4.7: V2NB 
SUBJECfS UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *penult final *penult final 
baGOY 2 3 2 4 
vvv 
teTAY 1 7 2 5 
vw 
veBUST 5 2 3 2 
vvcc 
gaLISK 4 3 3 3 
VVCC 
* Not ru le-p red icted 
Capitalization indicates rule-predicted primary stress 
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In short, verbs wi th a final branching rime structure, 
whether they be V2BB or V2NB, yield less regular stress patterns 
than the V2BN and V2NN types. 
4.2.1.2. 3-syllable Verbs (Regularly Patterned Responses) 
. 
A derivation of the 3-syllable verbs is provided in (35) 
(underlined syllables indicate stress placement as predicted): 
(35) B B B B N N 
N B B N N N 
B N B N B N Rime Projection 
N N B B B N 
s w English Stress Rule 
\/ 
s w Strong Retraction Rule 
\/ 
s w w s Word Tree Construction 
\/ \/ 
The above derivations show that in a 3-syllable verb, if the 
final rime branches, it is assigned a foot by the English Stress 
Rule, the remaining two syllables are assigned a left strong foot 
by the Strong Retraction Rule. Thus, after the word tree is 
constructed, the left node will be strong, with the primary 
stress on the antepenultimate syllable. On the other hand,if 
the final rime is non-branching, the final and the penultimate 
syllable will form a branching foot: then it is "the stronger 
sister node when the word tree is built. The final output will 
have the primary stress on the penultimate syllable. 
Tables 4.8 and 4.9 on P.84 record the enumeration of the 
responses of " the 3-syllable verbs of the syllable structures of 
NNB and BNB. These two tables include two syllable types which 
\ 











STRESS PATTERN OF 3-SYLLABLE VERBS 
(with intended syllable structure preserved) 
Table 4.8: V3NNB 
UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
ante *penult *final ante *penult *final 
3 0 0 4 0 
2 0 0 3 0 
2 2 0 3 0 
8 0 0 5 0 
* Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
Table 4.9: V3BNB 
SUBJECTS UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON ante *penult *tinal ante *penult *final 
TOIsapaw 6 1 0 5 0 
VVVVV 
SIKnabey 7 0 0 3 2 
vcvvv 
HYsedect 6 1 0 2 0 
VVVVCC 
LEFgenikt 5 1 0 2 1 
VCVVCC 
* Not rule-predicted 











subjects. In Table 4.8 and Table 4.9, the stress patterns -of 
both the university students and secondary students conform to 
the predicted ones. The only exception is 'PEdimect', for which 
two undergraduate subjects used the penultimate stress and two 
favoured antepenultimate stress. It is difficult to extrapolate 
from the single irregularity since half of the subjects of the 
secondary students modified the intended syllable structures. 
The next two categories of verbs are V3BBN and V3NBN, the 
results of which are illustrated in Table 4.10 and Table 4.11 on 
P.86. In both cases, the two groups of subjects produced the 
same pattern, as predicted, with the stress on the penultimate 
syllable. The responses of the secondary students are few in 
number because many of them modified the intended syllable 
structures and such responses were excluded from this table. A 
note has to be made about the test word 'teGARwin', the syllable 
structure of which was distorted by all of the secondary 
subjects. The response pattern of the secondary students for 
this word was to place the stress on the antepenultimate syllable 
and was pronounced with a short or reduced vowel. It is possible 
that they do not treat , -gar as a 'stressable' syllable, since 
many syllables represented orthographically with -ar are realized 
phonetically as reduced syllables, for example, 'NECtar', 












STRESS PATTERN OF 3-SYLLABLE VERBS 
(with intended syllable structure preserved) 
Table 4.10: V3BBN 
UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
*ante penult *final *ante penult *final 
1 5 0 0 3 
1 6 0 
. 
1 3 
2 4 0 0 4 
1 2 0 0 2 
.. Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
Table 4.11: V3NBN 
SUBJEcrs UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *ante penult *final *ante penult *final 
seTAlba 1 5 0 0 1 
VVVV 
gaTILda 1 7 0 0 2 
VVCV 
maTAMren 2 5 0 1 3 
VVCVC 
teGARwin 0 6 0 0 0 
vwvc 
.. Not ru le-p red icted 











It should be observed that the 3-syllable verbs that yield 
regular stress patterns consist of rime structures either of the 
XBN (X can be B or N) or the - XNB (X can be B or N) 
configurations. In other words, wi th respect to 3-syllable 
. 
verbs, clear patterning can be found in two types of words; (a) 
words which have a non-branching final rime and a branching 
penultimate rime, irrespective of the structure of the initial 
rime; (b) words with a branching final rime and a non-branching 
penultimate rime, irrespective of the structure· of the initial 
rime. 
4.2.1.3. 3-syllable Verbs (Irregularly Patterned Responses) 
The subjects' responses on the remaining four syllable types 
appear to be much less regular, as can be seen from Tables 4.12 
and 4.13 on P.90 and Tables 4.14 and 4.15 on P.91. In spite of 
the fact that there is a general pattern that the final syllable 
is rarely stressed, no particular tendency can be detected in the 
responses of the subjects as to which of the two remaining 
syllables should bear the stress. The irregulari ty in the 
response pattern indicates that the subjects appear to have 
difficulty in deciding · which of the first two syllables should 
be stressed. The four types of rime structures involved here are 
BBB, NBB, BNN and NNN. They have the property of sharing two 
identical rime structures finally, in the co·nfiguration of XBB 
or XNN (X~B or N). The four types of words will be examined in 
greater detail. 
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In Table 4.12 on P.90, from the responses of the university 
subjects in the V3BBB words, the number of responses preferring 
penultimate stress is slightly more than that of the 
antepenultimate syllable for all the four test words. It appears 
that there is a tendency to prefer penultimate stress, which is 
not rule-predicted. The responses of the other group do not 
reveal such a pattern. 
Table 4.13 on P.90 concerns the syllable type V3NBB. The 
word 'BElailai' ,was pronounced by both the university students 
and secondary students with the stress on the penultimate 
syllable, which is not rule-predicted. The initial speculation 
is that this may be due to the influence of the orthography. The 
f~ct that words beginning with 'be-' can be analogous to words 
like 'belittle', 'befriend' etc. in which 'be-' is treated as a 
prefix and is never stressed. In this case, it is suspected that 
since most subjects realize that the final syllable is rarely 
stressed, and that 'be-' as a prefix is never stressed, the only 
syllable that left to be stressed in the word 'belailai' is the 
second syllable. 
Nevertheless, another test word beginning with 'be-' with 
different syllable structures in the final two syllables does not 
result in the subjects' placing the str~ss in the penultimate 
syllable, which they have done in . 'belailai' . The word is 
'beresit' .shown in Table 4.15 on P.91. Unlike other test words 
with the same syllable structure (V3NNN), this ' word shows a 
clearer ~atterning of initial stress, which is not rule-
89 
predicted. The fact that 'belailai' and 'beresit' demonstrate 
different stress patterns refutes the earlier conjecture that the 
penultimate stress pattern in 'belailai' is influenced by 
spelling. Furthermore, the different stress patterns indicated 
. 
by these two words clearly show that syllable structure is one 
of the determining factor in considering stress placement. 
In Table 4.14 on P.91, the V3BNN verbs do not exhibit any 
final stress by the learners. And the lack of a regular stress 
pattern indicates that maybe some learners have already acquired 
the appropriate rules while others have not. An exception to the 
lack of stress patterns in this category is the word 'tarWEta'. 
This is penultimately stressed by nearly all of the- learners who 
responded with the intended syllable structures. This may be due 
to the phonetic make-up of this word, especially the penultimate 
syllable -wet-, which contains a glide [w]. Learners may treat 
this as a V, together with the [el, this is a VV sequence and 
therefore will receive stress. 
Table 4.15 on P.91 again shows no particular stress patterns 
with one exception 'beREsit', which is stressed antepenultimate-
ly, not according to rule. This suggests that learners may be 
reluctant to stress a non-branching rime (-re-) even though the 
set of stress rules work together to predict stress on that rime. 
To sum up, the four types of words which show irregular 
patterned .responses have the configurations of XBB or XNN, with 












STRESS PATTERN OF 3-SYLLABLE VERBS 
(with intended syllable structure preserved) 
Table 4.12: V3SSS 
UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
aote *penult *final ante *penult *final 
3 3 0 2 1 
. 
2 4 0 0 2 
3 4 0 3 2 
3 5 0 2 2 -
• Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
Table 4.13: V3NBB 
SUBJECTS UNDERGRADUATE SE~ONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON ante *penult *final aote *penult *final 
BFlailai 0 5 0 0 2 
VVVVV 
KEtemfay 3 4 0 2 2 
VVCVV 
GAtoirisp 2 5 0 2 2 
VVVVCC 
LIpitnust ' 7 1 0 3 3 
vvcvcc 
• Not rule-predicted 




















STRESS PATTERN OF 3-SYLLABLE VERBS 
(with intended syllable structure preserved) 
Table 4.14: V3BNN 
UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
*ante penult *final *ante penult *final 
1 6 0 1 3 
2 3 0 . 1 1 
3 3 0 4 3 
4 4 0 2 2 
• Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
Table 4.15: V3NNN 
SUBJECfS UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *ante penult *final *ante penult *final 
hiPIsa 1 3 0 1 0 
VVV 
diTIba 2 3 0 0 1 
VVV 
beREsit 6 2 0 4 0 
VVVC 
fiSApas 1 3 0 1 0 
VVVC · 
• Not ru le-pred icted 











4.2.2. STRESS PATTERNS OF ESL LEARNERS IN NOUNS 
Now we come to the item analysis of the 64 nouns. Tables 
4.16 to 4.19 (P.94-5) cover 2-syllable nouns, Tables 4.20 to 4.27 
(P.98-9, P.102-3) 3-syllable nouns and Tables 4.28 to 4.43 
(P.105-6, P.108-114) 4-syllable nouns. On the whole, the 
subjects' stress patterns in nouns are more regular than those 
in verbs. 
4.2.2.1. 2-syllable Nouns 
The derivations in (36) illustrate the rule-predicted stress 
patterns of all the different syllable types (underlined 
syllables indicate stress placement as predicted)! 












English Stress Rule 
Stray Syllable Adjunction 
Word Tree Construction 
All the 2-syllable nouns are of the .same syllable types as 
those of 2-syllable verbs (i.e. BB, NB, BN and NN). According 
to rule, stress should always fall on the penultimate syllable. 
From the responses of the subjects shown in Tables 4.16, 4.17, 
4.18 and 4.19 (P.94-5), it is clear that learners are aware of 
the fact that syntactic category does play a role in determining 
the stress pattern. 'The 2-syllable nouns differ from their verb 
counterparts which are sensitive ~o the structure of the final 
syllable: if the final rime consists of a VV rime structure, the 
stress falls . on the final syllable; otherwise, stress falls on 
, , 
the penultimate syllable. Unlike the findirigs of the 2-syllable 
93 
verbs, the patterns are more regular especially for the majority 
of university students who place the stress on the penultimate 
syllable for 2-syllable nouns. The only exception is 'lekaw'. 
The reason for this may be the reluctance of some subjects to 
.. 
leave a final VV rime unstressed. In fact, all the 2-syllable 
test nouns with a final VV rime structure receive a higher 
frequency of non-penul timate stress than those wi th a final 
single V rime structure. This can be" observed by comparing 
Tables 4.16 and 4.17 (P.94) with Tables 4.18 and 4.19 (P.95). 
The difference is illustrated by the results of the test words 
'TEEwaw', 'TACboi' and 'MI tern' on the one hand, - and those on 
'HARsi', 'PUKma', 'NIta' and 'REta' on the other. On the whole, 
however, the tendency for penultimate stress in 2-syllable nouns 
is evident. 
Tables 4.16 and 4.17 (P.94) show an obvious stress pattern 
of the ESL learners. The two groups of learners show the same 
stress pattern--if the final rime structure is V or VC, the 2-
syllable noun will receive the primary stress on the penultimate 
syllable. The exception is the word 'satap'. 
Compared with the patterns shown in the previous two tables, 
the patterns shown in Tables 4.18 and 4.19 (P.95) are similar 
but are less sharply defined, with a greater number of final 
stresses. The results of undergraduate subjects in 'LEkaw', and 












STRESS PATTERN OF 2-SYLLABLE NOUNS 
(with intended syllable structure preserved) 
Table 4.16: N2BN 
UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
penult *final penult *6n81 
7 0 5 0 
8 0 .. 7 0 
7 1 3 0 
6 1 7 1 
• Not ru le-p red icted 











STRESS PATTERN OF 2-SYLLABLE NOUNS 
(with intended syllable structure preserved) 
Table 4.17: N2NN 
UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
penult *final penult *final 
'7 0 5 0 
8 0 5 0 
2 2 4 3 
6 1 4 2 
• Not rule-predicted 












STRESS PATTERN OF 2-SYLLABLE NOUNS 
(with intended syllable structure 'preserved) 
Table 4.18: N2BB 
UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
penult *final penult *final 
6 2 5 3 
6 2 ~ 5 2 
4 2 5 1 
6 0 4 1 
• Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
Table 4.19: N2NB 
SUBJECTS UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON penult *final penult *final 
MItem 4 2 3 3 
VVV 
LEkaw 1 . 4 3 1 
vvv 
FIgict 6 0 4 0 
VVCC 
FImact 5 2 1 1 
VVCC 
• Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
95 
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4.2.2.2. 3-syllable Nouns 
There are two categories of patterned responses for 3-
syllable nouns. One is regular wi th a sharply identifiable 
tendency. The other group is less regular in that the number of 
responses on the penultimate and antepenultimate syllables are 
not as sharply distinctive as the first category. But a general 
tendency can be observed. 
The stress patterns of the 3-syllabie nouns are derived in 
the following way , (underlined syllables indicate stress placement 
as predicted): 
(37) B B B 
N B B 
N B N 






B N N 
N N N 
B N B 








English Stress Rule 
Stray Syllable Adjunction 
Strong Retraction Rule 
Word Tree Construction 
In deriving the stress patterns of 3-syllable nouns, Noun 
Extrametricality eliminates the' final syllable from rule 
application. Then if the penultimate syllable contains a 
branching rime, it receives the stress; . if not, the 
antepenultimate syllable is stressed. 
In geperal, the stress patterns in nouns are more in 
accordance wi th the rule-predicted ones. The two groups of 
subjects have -very similar patterning except for the word 
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'BALnita', in which an equal number of subjects responded by 
stressing the penultimate or antepenultimate syllable, while the 
same item in secondary students received no penultimate stress. 
From all the eight tables concerning 3-syllable nouns, it 
is shown there are almost no instances of final-stressed 
responses. This pattern is also found in the data on 3-syllable 
verbs (cf. Tables 4.12 - 4.15 on P.90-1). However, the stress 
pattern of nouns and verbs differ. -While the penultimate 
syllable is stressed in 3-syllable verbs, it is the 
antepenultimate syllable that is stressed in 3-syllable nouns. 
Tables 4.20, 4.21, 4.22 and 4.23 (P.98-9) indicate the responses 
for test words of an XNY rime structure (i.e. with a non-
branching p~nultimate rime structure). And to a large extent, 
the patterns of the learners conform to the rule-predicted 
pattern, having the stress on the antepenultimate syllable. 
Table 4.20 (P.98) shows that the stress of ' a 3-syllable noun 
of the NNB rime structure falls on the antepenultimate syllable. 
The two groups of subjects demonstrate the same pattern. In 
Table 4.21 (P.98), the responses of the nouns of the NNN rime 
structures are shown. The stress' pattern resembles that of the 
NNB nouns. But the undergraduate students display some tendency 
to stress the penultimate syllable as well, as illustrated by 
'GAbisep' and 'PAcaba'. 
In' 4. '22 ' and 4.23 (P.99), the majority of the subjects 
responded by placing the stress on the antepenultimate syllable, 
1 









BAl is imp 
VVVCC 
STRESS PATTERN OF 3-SYLLABLE NOUNS 
(with intended syllable structure preserved) 
Table 4.20: N3NNB 
UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
ante *penult *final ante *penult *final 
5 1 0 5 1 
. 
3 0 0 4 0 
6 1 0 5 1 
2 1 0 3 0 
• Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
Table 4.21:· N3NNN 
SUBJECTS UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON ante *penult *final ante *penult *final 
PAcaba 3 2 0 1 0 
" 
vvv 
ZEliga 7 1 0 2 0 
VVV 
SAbalit 4 1 0 2 2 
VVVC ( 
GAbisep 5 3 0 3 1 
VVVC· 
• Not rule-predicted 




















STRESS PATTERN OF 3-SYLLABLE NOUNS 
(with intended syllable structure preserved) 
Table 4.22: N3BNB 
ruNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
ante *penult *6nal ante *penult *final 
5 2 0 4 2 
5 3 0 . 3 3 
3 2 0 3 0 
6 1 0 3 0 
-- Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
Table 4.23: N3BNN 
. 
SUBJECTS UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON ante *penult *final ante *penult *6nal 
FARnita 6 2 0 5 2 
VVVV 
BALnita 4 4 0 2 0 
VCVV 
TAYsepil 5 2 0 4 0 
-, 
WVVC ' ~ ~ 
LONretis 4 2 
-",-
0 3 1 
VCVVC 
1 
-- Not rule-predicted 











type of rime structure. In the N3BNB structure, the test word 
'KATnidaw' received an equal number of responses on the first two 
syllables by the group of secondary ~tudents. In the N3BNN type, 
equal numbers of subjects placed stress on the antepenultimate 
and penultimate syllables for the test word 'BALnita' ·. Because 
of these two cases of exception, the pattern shown in these two 
syllable types is not so distinctive when compared with that of 
Tables 4.20 and 4.21. 
The remaining syllable types in this section are of the rime 
structures NBB, NBN, BBB and BBN; wi th a common XBY rime 
configuration. 
In Tables 4.24, 4.25, 4.26 and 4.27 (P.102-3), the results 
of the remaining four categories of the 3-syllable nouns are 
presented. These four categories yield a pattern which can be 
regarded as regular since the majority of the subjects responded 
in the same way with only one exception to the prevalent pattern. 
Moreover, there is an observable pattern among these· four 
categories. The tendency of the stress pattern .is · to place the 
primary stress on the penultimate syllable, as predicted. In 
Table 4.24 (P .102), , the exception is 'keFETbink' , the 
antepenultimate syllable of which received more responses from 
the university students. In Table 4.25 (P.I02), one of the test 
words 'peLANga' shows a higher frequency of receiving stress on 
the antepenul timate syllable by the secondary students. In Table 
4.26 (P.103), the word 'diTAYsoy' shows very few responses with 
the intended syllable , s~ructurepreserved. In the last category 
101 
as shown in Table 4.27 (P.l03), the word 'takDEMlit' has more 
subjects stressing its antepenultimate syllable than the rule 
predicted penultimate syllable. The case of 'diTAYsoy' may be 
excluded from consideration since the responses are so few. It 
. 
is not clear why the test words 'takDEMlit', 'keFETbink' and 
'peLANga' triggered a different stress pattern in the learners. 
Except for these exceptions, the stress patterns 
demonstrated in these four categories can be regarded as regular 
since the tendency to stress the penultimate syllable as 
predicted is apparent. 
Another feature that persists is the VV/VC dichotomy 
manifested in the group of secondary students. In these 3-
syllable nouns, if the penultimate syllable is in a VV rime 
structure, the number of responses wi th the stress on the 
penul tima te is grea ter than those wi th a VC penul tima te rime 
structure (cf. Tables 4.24, 4.25 and 4.27 on P.l02-3). The items 
'tarHARlin', 'gabSOOma', 'saBERna' and 'kaPAWtik', which have a 












STRESS PATTERN OF 3-SYLLABLE NOUNS 
(with intended syllable structure preserved) 
Table 4.24: N3NBB 
. UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
*ante penult *final *ante penult *final 
0 4 0 1 5 
. 
1 4 0 0 1 
0 5 0 0 2 
3 1 0 2 3 
• Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
Table 4.25: N3NBN 
SUBJECTS UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *ante penult *final *ante penult *final 
saBERna 0 7 0 0 4 
VVVV 
kaPAWtik 2 5 0 0 4 
VVVVC 
peLANga 2 5 0 3 1 
vvcv 
maBAKtan 2 4 0 0 1 
v.ve,vc 
• Not rule-predicted 





















STRESS PAlTERN OF 3-SYLLABLE NOUNS 
(with Intended syllable structure preserved) 
Table 4.26: N3BBB 
UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
*ante penult *final *ante penult *final 
2 5 0 2 3 
, 
1 0 0 0 1 
2 6 0 1 3 
2 6 0 2 3 
• Not ru le-p red Icted 
Capitalization Ind icates ru le-pred icted primary stress 
Table 4.27: N3BBN 
SUBJECTS UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *ante penult *final *ante penult *final 
tarHARlin 1 7 0 0 5 
VVVVVC 
gabSOOma 1 7 0 1 5 
VCVVV 
takDEMlit 5 3 0 4 3 
VC VC vc 
kawTIPna 1 5 0 2 2 
VVVcV 
• Not ru le-pred icted 











4.3. 4-Syllable Nouns 
The derivation of the 4-syllable nouns is shown in (38) 
(underlined syllables indicate stress placement as predicted): 
(38) 
B B B B B B N B 
n B ~- N B ~ N. N 
N B B B N B N B Rime Projection 
N B D N N B N N 
,-' B N B B B N N B 
n N B N N N N B 
N N ~ N N N N N 
BIN BIN B S/M BIN BIN N S/M Noun Extrametricality 
s w English Stress Rule 
\1 
s w s w Stray Syllable Adjunction 
\1 \/ 
s w I Stress Retraction 
\1 
w s w s Word Tress Construction 
\ I \ / 
\1 \/ 
If the penultimate syllable is a non-branching rime structure, 
the stress is on the antepenultimate syllable; if the penultimate 
is a branching rime, then the penultimate syllable is stressed. 
On the whole, the resul ts reveal that the pre-
antepenultimate and the final syllables are rarely stressed. 
The first group shown in Tables 4.28, 4.29, 4.30 and 4.31 (P.105-
6) include four types of rime structure: BANB, BBNN, NBNB, NBNN. 
These four types have the configuration of XBNY. As shown in 
(38) above, all the test words in these four types are predicted 
to receive antepenultimate stress. The four tables 4.28-4.31 on 
P.I05-6 show a very clear pattern. The two groups of subjects 
have exact-ly the same stress pattern. No cases of initial strC.~:H] 
and only 1 case of final stress were recorded. 
STRESS PATTERN OF 4-SYLLABLE NOUNS 
(with intended syllable structure preserved) 




NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *pm-anh ante *pe nu *final *pre-anh ante *penu *final 
toiZEfmazaw 0 5 0 0 0 2 0 1 
vvvcvvv 
. 
tapMAIsatey 0 3 0 0 0 2 0 0 
vcvvvvv 
veeNEGtipikt 0 4 0 0 0 3 0 0 
vvvcvvcc 
lecTAWmibuct 0 4 0 0 0 4 0 0 
VC VVvvcc 
* Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
Table 4.29: N4BBNN 
SUBJECTS UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *pre-ante ante *pe nu *final *pre-ante ante *pe nu *final 
nawTKmita 0 6 1 0 1 2 0 0 
VVVCVV 
ketNAItasa 0 1 0 0 0 0 0 0 
VCVVVV 
800MIGtisen 0 7 0 0 2 3 0 0 
VVVCV'VC 
watMAIsilik 0 6 0 0 0 2 1 0 
VCVVVVC 
• Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
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STRESS PATTERN OF 4-SYLLABLE NOUNS 
(with intended syllable structure preserved) 
Table 4.30: N4NBNB 
SUBJECTS . UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *p.re-anta: ante *penu *final *p.re-anta: ante *penu *final 
wiPOIsikay 0 7 0 0 0 4 0 0 
VVVVVV 
neGITmifai 0 5 1 0 ·0 3 0 0 
VVCVVV 
feKA Wlipect 0 5 2 0 0 4 0 0 
VVVVVCC 
viGETpisept 0 7 0 0 0 2 2 0 
VVCVVCC 
* Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
Table 4.31: N4NBNN 
SUBJECTS UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *pre-an~ ante *penu *final *pre-anta: ante *penu *final 
diTAYsila 0 7 0 0 0 3 0 0 
VVVVV 
teSENrida 0 4 1 0 0 2 0 0 
VVCVV 
kaTAWlabus 0 5 1 0 0 6 0 0 
VVVVVC 
piSAPkipak 0 4 2 0 0 2 1 0 
VVCVVC 
4: Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
106 
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The second category contain~ the following four types of 
rime structures: BNBB, BNBN, NNDB and NNBN; all with a branching 
penultimate and non-branching antepenultimate rime structure --
a configuration in the form of XNBY. The tendency was for the 
. 
subjects to place the primary stress on the penultimate syllable 
for all the test words in this category, as illustrated in Tables 
4.32, 4.33, 4.34 and 4.35 on P.108-9. 
The stress pattern of the third cat~gory, though reflecting 
a tendency to stress the rule-predicted syllable, is not so 
distinct when compared with that of the previous two categories. 
As can be seen in Tables 4.36, 4.37, 4.38 and 4.39 on P.110-t, 
the rime structure types are of the following: BNNB, ~NNN, NNNB 
and NNNN, all in a rime configuration in the form of XNNY. Among 
the sjxteen test words, most of them are stressed ante-
penultimately by the subjects. However, there are some 
exceptions. For the word 'boiKEdafict' and 'teTIseba', none of 
the secondary students placed the stress on the rule-predicted 
syllable. And the university students had a different stress 
pattern from the rule-predicted stress pattern in the words 
'taPIbelai ., 'gaDllimakt • and 'hiRIlekas·. Thus, the stress 
pattern of an XNNY configuration is not sharply delineated in 
the data but suggests only a tendency , in the rule-predicted 
direction. 
STRESS PATTERN OF 4-SYLLABLE NOUNS 
(with intended syllable structure preserved) 




NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *pre-antc *ante penuk *nnal *pre-an~ *ante penult *final 
fJliBOltai 0 2 4 0 2 0 3 0 
vvvvvv 
.. 
gelePOIsikt 0 1 3 0 0 1 3 0 
VVVVVCC 
hilaSILgai 0 1 2 0 0 1 2 0 
VVVCVV 
kimiTIGmect 0 1 1 0 1 0 0 0 
VVVCVCC 
4: Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
Table 4.33: N4NNBN 
SUBJECTS UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *pre-an~ *ante penult *final *pre-an~ *ante penult *final 
dagaTAlga 0 0 4 0 0 0 2 0 
VVVVV 
mekiSEYtak 0 0 3 0 0 0 2 0 
VVVVVC 
nepiSAPka 0 0 5 0 0 0 2 0 
VVVCV 
febeLEKnat 0 2 3 0 0 1 0 0 
VVVCVC 
4: Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
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STRESS PATTERN OF 4-SYLLABLE NOUNS 
(with intended syllable structure preserved) 




NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *pre-antE *ante penult *final *pre-antE *ante penult *final 
leesiKA Tpai 0 2 4 0 0 0 0 0 
VVVVcVV 
. 
ftlwaZAWdai 0 0 3 0 0 0 4 0 
VcVVVVCC 
dailiGATnust 0 2 3 0 1 1 0 0 
VVVVCVCC 
makgaTA Wpect 0 0 3 0 0 0 0 0 
VCVVVVV 
* Not rule-predicted 
Capitalization indicates rule--predicted primary stress 
Table 4.35: N4BNBN 
SUBJECTS UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *pre-antE *ante penult *final *pre-anb *ante penult *final 
kaitiPOOsin 0 1 5 0 1 0 4 0 
VVVVVVC 
migkaSEYta 0 0 2 0 0 0 1 0 
VC VVC VC 
fawbeLEKna 0 2 2 0 0 0 0 0 
VVVVCV 
netgiSAPnis 0 1 4 0 0 0 2 0 
VCV,VVV 
* Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
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STRESS PATTERN OF 4-SYLLABLE NOUNS 
(with intended syllable structure preserved) 
Table 4.36: N4BNNB 
SUBJECTS .. UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *pre-ante ante *pe nu *final . *pre-ante ante *penu *final 
tawPAbelai 0 1 0 0 0 1 1 0 
VVVVVV 
gadNIlamay 0 3 3 0 "0 3 1 0 
VCVVVV 
boiKEdafict 0 4 0 0 0 0 2 0 
VVVVVCC 
natPIsitect 0 4 1 0 0 2 0 0 
VCVVVCC 
* Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
Table 4.37:' N4BNNN 
SUBJECfS UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *pre-ante ante *pe nu *final *pre-ante ante *pe nu *fina 
terN Iseba 0 4 3 0 0 2 0 0 
VVVVV 
melWIina 0 4 1 0 1 2 2 0 
VCVVV 
faiSIdimat 0 6 0 0 0 3 0 0 
VVVVVC 
sakMAbagus 1 2 0 0 0 1 0 0 
VCVVVC 
* Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
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STRESS PATTERN OF 4-SVLLABLE NOUNS 
(with intended syllable structure preserved) 
Table 4.38: N4NNNB 
.. 
SUBJECTS UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *pre-anb ante *pe nu *final *pre-anb ante *pe nu *6nal 
taP lbel ai 0 2 4 0 0 1 2 0 
vvvw 
.. 
leKIdafay 0 6 0 0 2 4 0 0 
VVVVV 
gaDllemakt 0 2 4 0 0 2 1 0 
VVVVCC 
naTIsitect 0 5 · 0 0 0 3 1 0 
vvvvcc 
* Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
Table 4.39: N4NNNN 
SUBJECfS UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *pre-anb ante *penu *final *pre-anb ante *pe nu *final 
teTlseba 0 5 2 0 0 0 1 0 
VVVV 
naSItela 0 4 1 0 0 3 1 0 
VVVV 
hiRllekas 0 2 3 0 0 3 1 0 
VVVVC 
saTAbagus 0 4 1 0 0 2 2 0 
VVVVC 
* Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
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Tables 4.40, 4.41, 4.42 and 4.43 on P.113-4 contain 
responses of the remaining four types of rime structure: BBBB, 
BBBN, NBBB and NBBN; all in the configuration of an XBBY rime 
structures. No regular pattern can be drawn from the results 
since the numbers of responses in stressing the penultimate and 
antepenultimate syllable are more or less the same. 
To sum up the findings of the 4-syllable nouns, it was found 
that most subjects did not place the stress on the first or final 
syllable. The stress patterns of the subjects show that among 
the 16 different types of test words, those with alternating 
oranching/non-branching second and third syllables (i.e. those 
of the . XBNY and XNBY configurations) yielded rule-predicted 
patterns while those with either XBBY or XNNY did not. 
In terms of the difference of the two syntactic categories, 
the responses of the subjects in the 2-syllable and 3-syllable 
nouns and verbs demonstrated different patterns (cf. Sections 
4.2.1. and 4.2.2.), which shows that they were aware of the 
effect of the two syntactic categories on stress placement. 
STRESS PATIERN OF 4-SYlLABLE NOUNS 
(with intended syllable structure preserved) 




NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *pre-an~ *ante penult *final *pre-an~ *ante penult *6nal 
laitipMAGtye 0 2 4 0 0 1 1 0 
VVVC VC VV 
. 
mawbitKAMrekt 0 3 2 '0 0 3 0 0 
VVVCVCVCC 
rekpawSARpoi 0 2 2 0 0 1 0 0 
VCVVVVVV 
gatpaiT A Wpust 0 4 2 0 0 0 1 0 
VCVVVVVCC 
* Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
Table 4.41: N4BBBN 
SUBJECTS UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *pre-ant. *ante penult *final *pre-antc *ante penult *final 
tcepikMA Wtct 0 3 3 0 0 0 1 0 
VVVCVVVC 
gactaiBA Wla 0 2 2 0 0 1 0 0 
VCVVVVV 
hinreeTEPnen 0 2 1 0 0 0 0 0 
VC vv VC VC 
boimep VIN ta 0 3 3 0 0 1 2 0 
VVVCVCV 
* Not rule-predicted 
. Capitalization indicates rule-predicted primary stress 
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STRESS PATTERN OF 4-SYLLABLE NOUNS 
(with intended syllable structure preserved) 




NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *pre-antc *ante penult *final *pre-antc *ante penult *6nal 
fepar VIN dai 0 5 0 0 0 2 1 0 
VWVCW 
. 
liteeKIMrept 0 5 2 0 0 3 0 0 
VWVCVCC 
tepezLIGdint 0 5 3 0 0 1 0 0 
VVCWW 
tesigT Alpoy 0 2 4 0 0 0 3 0 
VVcVCVCC 
:I: Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
Table 4.43: N4NBBN 
SUBJECTS UNDERGRADUATE SECONDARY 
NO. OF RESPONSES NO. OF RESPONSES 
STRESS ON *pre-antc *ante penult *60al *pre-antc *ante penult *60al 
mitoiSEEnit 0 1 3 0 0 0 0 0 
. 
VWWVC 
fetilWEEna 0 1 4 0 0 0 0 0 
VVCWV 
litepNIN ras 0 5 1 0 0 0 1 0 
VVC VC VC 
sed aiP ITv a 0 4 2 0 0 0 2 0 
VWVCV , 
:I: Not rule-predicted 
Capitalization indicates rule-predicted primary stress 
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Notes to Chapter 4: 
1. The stress patterns of the native adult subjects generally 
conform to those predicted by rules (around 70% of the 
responses of which the intended syllable structures were 
preserved). From Table 4.2, we can see that native speakers 
also modified the intended syllable structures (23.1% as 
indicatedi~ column 8). The reason for this may be the 
inconsistency in spelling-sound correspondences in the 
English orthography. Usually, modifications were made to 
the syllable with -a- as the orthographic cue for a short 
vowel. However, this was always interpreted as a long vowel 
[a:]. Because the native speakers were more aware of the 
various phonetic realizations of the orthography, they had 
a tendency to modify quite a number of syllables. Since 
there were only 2 native subjects, their patterns of stress 
were not included in the text proper, their results will be 
included in Appendix C). 
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5. DISCUSSION 
The aim of the present study is to identify the stress 
patterns of English words of' Cantonese ESL learners and 
investigate these stress patterns along several universal 
.. 
parameters outlined in Section 1.3 (P.40-1). The univer:Jal 
parameters embodied in the metrical theory of stress include the 
~ concept of branching and non-branching rime structures, 
extrametricality, the notion of dominance and the directionality 
of rule application. Besides these elements inherent in the 
study of English word stress, . the two important issues of Ll 
transfer and learner strategies in second language phonology a.l:lO 
fall within the theoretical scope of this study. 
In the next few sections, the results of the present sttuiy 
will be discussed wi th reference to the j ssues related to English 
word stress and interlanguage phonology. section 5.1 presenta 
a summary of the research findings of this study. It is followed 
by a discussion of the various components of English word strens 
incorporated in the metrical theory. The concept of rime 
structures will be discussed in Section 5.2.1. In Section 
5.2.2., the question of extrametricality wj_ll be explored. The 
issue of the directionality of rule application will appear in 
Section 5.2.3. This is followed by a di~cussion of the English 
stress rules in Section 5.2.4. Section 5.3. concerns language 
transfer . . In Section 5~3.1., we will investigate the learner 
strategies that some subjects of this study employed w},on 
attemptin~ to produce English word stress. Then the problem of 
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Lt transfer will be investigated and a comparison with )·:SIJ 
learners of other languages wj 11 ·be made. 
5.1. SUMMARY OF .FINDINGS 
The results presented in the previous section clearly 
reflect the patterned behaviour of the ESL learners in the 
production of English word stress. Moreover, these patterns are 
determined by a few factors: the rime structure of the syllablns 
concerned, the number of syllables involved and the syntactic 
category to which the word belongs. It is important to 
investigate these patterns so as to establish the way these ESIJ 
learners tackle the problems of English word stress in their 
interlanguage system. 
'lIable 5.1. sums up the findings presented in Chapter 4 in 
terms of a distinction between test words for which subjects show 
a certain degree of consistency and test words that do not show 
any regularity. The stress patterns of the subjects are 
classified into the regular and irregular types. The regularity 
of the stress patterns is reflected in two levels--the individual 
test word and the various syllable types in question. At the 
test word level, regulari ty is revealed by the number of 
re:;ponses for each individual test word. If all 8 subjects (or 
the majority of subjects: 6 or 7 out of 8) assigned stress to the 
same syllable for a test word, that particular test word is 
assumed to. have a regular stress pattern. To view regularity in 
terms of syllable structure, the stress pattern · of a certain 
syllable . ' type-. is revealed by the number of 'regularly-
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stressed'test words. Since each syllable type consists of four 
test words, if all four test words (or 3 out of 4) with the same 
syllable structure consistently have the same syllable receivjllq 
the stress placement from the majori ty of subjects, that syllable 
. 
type is considered to have a 'regular' stress pattern. If eithor 
one (or none) of the two criteria is not satisfied, the stress 
pattern is regarded as 'irregular'. 
Four types of 4-syllable nouns are entered between the 
regular and irregular categories in Table 5.1. With these nouns, 
a discernable patter~ can be observed; but they do not show as 
clear a pattern as the regular types. 
Among a total number of 40 typeD of test words (12 types of , 
verbs and 28 types of nouns of different syllable structures), 
30 of them show regular and rule-predicted patterning, only 10 
of them show irregular patterning. 
All of the four types of 2-syllable nouns' received regular 
stress patterning (cf. Tables 4.16, 4.17, 4.18 and 4.19). And 
of the 2-syllable verbs of the same syllable structures, the BB 
and NB types showed irregularity. If we take a closer look at 
the test words in these , two categories (cf. Tables 4.6 and 4.7), 
it can be seen that three of the test words ending in final VV 
attract the stress onto the final syllable, while the other four 
test words which do not end in VV result in more subjects placing 
the stress .on the penultimate syllable, which is not as predicted 
by rul~. The findings suggest th~t identifying a sub-class of 
final rim~s (i~e. th~ VV final rime in this cas~) as stress-
bearing may be one of the strategies employed by some ESL 
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Table 5.1 
Stress Patterns Observed 
R E G U L A R I R R E G U L A R" 
NUMB~~R 
OF' VERB NOUN NOUN VERB 
.. 
SYLLABLES 
B B B B 
T NB N~ 
W B N B N 
0 NN !{N . 
T N B N N B N 
B B N B B N 
H B N B B N B 
!!.N B !!.N B 
R 
B B D B ~ B 
E N B B NIlB 
BN N !L!!.N 
E NN N N_N N 
B nON D 
B B N N 
F N B N B 
N B N N 
B N B B 
B N B N 
0 N N B B 
N N B N 
B NN B 
B NN N 
U N !{N B 
N !{N N 
B B B B 
B ~BN 
R ( N B B B 
N !!Jl. N 
Note: primary stress is indicated by bold face, italic and underli.ne 
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learners. This shows us that learners are indeed sensitive to 
rime structures. 
In 3-syllable verbs, half of the syllable types yield the 
same regular patterns in both the university students and 
secondary students. These syllable types are NNB, BNB, BBN and 
NBN (cf. Tables 4.8, 4.9, 4.10 and 4.11) • They are of the rime 
configuration of either an XNB or an XBN type (X can be branching 
or non-branching). In all the four cases, the stress patterns 
of the subjects correspond to that predicted by rules. Words of 
the syllable types BBB, NBB, BNN and NNN (cf. Tables 4.12, 4.13, 
4.14 and 4.15) do not yield regular stress patterns. These 
syllable types, which presented problems for the ESL learners, 
are either in an XBB or XNN configuration of rime structures, in 
the last two syllables. 
One might speculate that the irregularity is due to the 
deviation of these rime structures from the canonical 'strong-
weak' form of a metrical foot. The regularly-stressed types are 
of the configurations of ei ther XBN or XNB. The last two 
syllables of the former type are in accordance with a canonical 
left-strong metrical foot. The XNN type shows irregular stress 
patterning because a metrical foot formed by two consecutive NN 
", 
syllables with the left node dominating a non-branching rime is 
a non-canonical configuration one. Learners may be unwilling to 
assign pr~mary stress to a non-branching syllable of a non-
canonical foot. As for the XNB type, the final syllable is a 
branching \ ri~e) which automatically becomes a metrical foot by 
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itself; leaving the remaining two syllables to form a branching 
left-strong metrical foot, which goes in accordance wi th the 
canonical nature of a left-strong metrical foot. This is easy 
for learners. On the contrary, the XBB type re suI ts in a 
branching rime being dominated by the weak node of a metrical 
foot, violating the canonical left-strong nature of a metrical 
foot. Therefore I the XBB type is more difficul t for the 
learners. And this is reflected from ·the irregular patterns 
demonstrated by , the subjects. 
The stress patterns of the 3-syllable nouns are much more 
regular. If the penultimate syllable is a non-branching rime, 
in the cases of NNB, . NNN, BNB and BNN (cf. Tables 4.20, 4.21, 
4.22 and 4.23) I the stress falls on the antepenultimate syllable. 
In all other cases, that is, NBB, NBN, BBB and BBN, in which the 
penultimate syllable is a branching rime, the words are stressed 
penultimately. 
Half of the 4-syllable nouns show regular stress patterns 
and a quarter show irregulari ty. The remaining one quarter falls 
in between the two. Instances in which subjects, either 
university students or . secondary students, placed the stress on 
the final or initial syllables were extremely rare. Among the 
16 syllable types of the 4-syllable nouns, 12 types show a 
different tendency for penultimate or antepenultimate stress. 
The syllaQle· types can be divided into three configura tions. For 
wor4s of the configuration of XBNY (cf. Tables 4.28-4.33) and 
XNNY (cf~ Tables 4.36-4.39), the stress falls ' on the ante-
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penultimate syllables as predicted by rule. For words of the 
configuration XNBY (cf. Tables 4.32, 4.33, 4.34 and 4.35), the 
penultimate syllables are stressed by learners, again as 
predicted by the stress rules. The remaining four syllable types 
which did not reveal any regular stress patterns are of the 
configuration XBBY. In all the cases of the BBBB, BBBN, NBBB and 
~ NBBN syllable types (cf. Tables 4.40-4.43), the stress falls 
either on the penultimate or antepenultimate syllable; no 
particular tendency can be observed. This phenomenon is 
attributed to the Strong Retraction Rule, which will be discussed 
in greater detail in Section 5.2.4. 
In short, the stress patterns summarized above clearly 
illustrate that learners are sensitive to branching and non-
branching rime structures, syntactic categories and the number 
of syllables involved • 
.... 
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5.2. THE METRICAL THEORY AND THE STRESS PATTERNS OF ESL 
LEARNERS 
In this section, the results of this study are examined in 
detail with reference to the various components of the metrical 
theory. 
5.2.1. Rime Structures 
So fai, it has been shown that the ESL subjects in this 
study are sensitive to branching and non-branching rime 
structures. Nevertheless, careful examination of the .. data 
indicates that they may have a slightly different concept of 
branching from that of the native speakers as described in the 
metrical theory of Hayes (1981). 
There are four types of rime structures which are being 
investigated in the present study: VV (a long vowel or a 
diphthong), VCC (a short vowel plus at least two consonants), VC 
(a short vowel plus one single consonant) and V (a single short 
vowel). According to the metrical theory of Hayes, because of 
Consonant Extrametricali ty in English, branching rimes when 
appearing finally are VV and VCC while non-branching rimes are 
VC and V. In non-final position, only a V rime will be non-
branching. This branching versus non-branching rime structure 
dichotomy dictates the operation, of · English word stress 
assignment. 
From · th~ data gathered from the ESL learners in this study, 
there is evidence that these subjects, though sensitive to the 
, 
concept of bt.anchin,g , rime structure, may have a different 
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assumption about what constitutes a branching or non-branching 
rime. For some subjects, only the VV rime structure is 
considered as branching, while all the other three (Vee, vc and 
V) are treated as non-branching, regardless of whether they 
. 
appear finally or non-finally. 
In the 2-syllable verbs with rime structure types BB and NB 
(Tables 4.6, 5.1), test words wi th a VV rime in both types 
received predominantly final-stress responses. However, test 
wor ds with a vec final rime showed penultimate stress contrary 
to rule. 
Similarly, the 2-syllable nouns (cf. Tables 4.18 and 4.19) 
generally had penultimate stress, as predicted by rule. However, 
more final-stress responses were recorded if the final rime was 
vv than if it was vec. 
A similar observation is also made about the vv/ve 
distinction in some 3-syllable nouns. In Table 4.27, the number 
of rule-predicted penultimate-stress responses was greater in 
'tarHARlin' and 'gabSOOma' (both of a penultimate VV rime) than 
in 'takDEMlit' and 'kawTIPna' (both of a penultimate VC rime). 
In other words, some subjects treated a non-final VV rime as 
branching but a non-final VC rime as non-branching and so shifted 
the stress to the antepenultimate syllable. 
The above observations lead us to hypothesize that in the 
process of acquiring English word stress, the identification of 
a branching rime structure is among many of the features that 
have to be learnt. Furthermor:e, learners start with a simple 
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dichotomy that treats only a VV rime as branching, with VCC, VC 
and V rimes considered non-branching. In other words, the coda 
may be ignored in the definition of a branching rime. 
5.2.2. Extrametricality 
-5.2.2.1. Consonant Extrametricality 
According to Hayes, Consonant Extrametricality applies to 
the right edge of an English word before stress assignment is 
considered. This is useful in distinguishing a VC rime structure 
in final from non-final position. Since a VC syllable in final 
position behaves as if it were a non-branching rime but in non-
final position behaves like a branching rime, Hayes proposes the 
rule of Consonant Extrametricality so as to give an account of 
the behaviour of the VC syllable in terms of the rime branching 
concept. 
The stress patterns of the ESL learners of this study show 
that they treat final vc syllables as non-branching rime 
structures. (cf. the results of 2-syllable verbs in Tables 4.4 
and 4.5: the data on 3-syllable verbs in Tables 4.10 and 4.11). 
However, the treatment of a final VC syllable as non-
branching may not have been due to operation of Consonant 
Extrametricality in the ESL learners. As discussed in Section 
, 
5.2.1. above, the ESL learners had a tendency to treat only 
syllables with VV rimes as branching. Then the VCC, VC and V 
syllables .ar'e regarded as non-:branching (cf. Example (39) in 
Section 5.2.1.>. Viewed in this way, Consonant .Extrametricality 
may not have ' _been assumed by the ESL learners. Learners 
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following this pattern would therefore not have stressed any 
final syllable with a consonant coda, giving the impression of 
observance of Consonant Extrametricality. 
5.2.2.2. Noun Extrametricality 
In Hayes' theory, the difference between 
categories is accounted for by Noun Extrametricality. 
syntactic 
If the 
word is a noun, the entire final rime structure is excluded when 
stress rules apply. 
It is one of the hypotheses of this study that syntactic 
category plays a part in learners' placement of stress. This 
has been verified by the present investigation. If the learners 
had not treated the two categories differently, the same syllable 
rime structures should have yielded exactly the same stress 
patterning regardless of whether the word is a noun or a verb. 
As shown in Table 5.1, the stress patterns show that if the word 
with a BB or NB rime structure was a verb, the stress fell on the 
final syllable, but the stress was on the penultimate syllable 
in nouns (cf. Table 4.6 for BB verbs, Table 4.18 for BB nouns; 
Table 4. 7 for NB verbs and Table 4 .19 for NB nouns). Wi th 
respect to the 3-syllable BBB, NBB, BNN and NNN types, the stress 
patterns of the nouns appeared rather regular but those of verbs 
were irregular. Thus, it is clear that the learners were 
sensitive to the syntactic category of the word concerned when 
assigning ~tress to it. But should this knowledge be captured 
in the form of Noun Extrametricali ty in the ESL learners' 
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interlanguage system or should it be described as the effect of 
a learner strategy? 
The data from the present study -indicate that except for the 
2-syllable verbs, no final-stress patterns were observed. Could 
the exclusion of ~the final syllable, therefore, have been the 
resul t of a simple strategy of avoiding stressing the final 
syllable, since exposure to English would give evidence to 
learners that English words of three syllables or more, are 
rarely stressed ~inally. 
Since the lack of final stress in 2-syllable " nouns can be 
attributed to either Noun Extrametricality or the strategy of 
avoiding final syllables, an examination of the 2-syllable words 
will not shed light on this issue. Let us consider the 3-
syllable words. 
Within Hayes' metrical theory, if the rime structure of the 
final syllable in a 3-syllable verb is n"on-branching, it 
automatically becomes the weak node (and its sister node or the 
adjacent syllable strong); the final two syllables thus form a 
metrical foot. The remaining first syllable builds a single-
node foot after Strong Retraction Rule. The output of this 
process is that the penultimate syllable receives the primary 
stress. On the contrary, if the final ~yllable consists of a 
branching rime structure, a foot is automatically constructed and 
the prima~y" stress invariably falls on the "antepenultimate 
syllable because the Strong Retraction Rule will assign a left-
strong foot to ~he remaining two syllables, yielding a branching 
.... 
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left foot in the final step of Word Tree Construction. 
Therefore, in a 3-syllable verb with a final branching rime, the 
primary stress falls on the antepenul timate syllable. The 
following two examples illustrate this: 
(36) ternetma toisapaw 
\/ \/ I \/ I \/ Rime Projection 
6 6 6 6 6 6 
s w I 
\/ I English Stress Rule 
I s w 
\/ I -Strong Retraction Rule 
E E E E 
w s s w Word Tree Construction 
\ / \ / 
\/ \/ 
The pattern of not placing the stress in the final syllable 
of 3-syllable verbs may be explained in terms of the theory 
explicated -above. As in the case of 2-syllable verbs, this 
however, can also be attributed to a simple learner strategy of 
ignoring the final ~yllable in 3-syllable verbs. But additional 
evidence goes against the learner strategy hypothesis. If it was 
the case that learners were simply avoiding the final 
syllable, one should expect that the same stress pattern will 
emerge for the syllable types BBB and BBN (cf. Table 4.12 and 
Table 4.10) of the 3-syllable verbs. This is because if the 
final syllable was ignored, the remaining two would be exactly 
the same, and thus the stress pattern of BBB and BBN words should 
be no different from each other. Similarly, pairs which differed 
only in final syllable r'ime structure such as BNB and BNN 
(compare Table 4.9 with Table 4.14), NBN and NBB (compare Table 
4~11 with Table 4.13) ' as well as NNB and NNN (compare Table 4.8 
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with Table 4.15) should have nearly identical stress assignment. 
However, the resul ts demons tra te tha t they show strikingly 
different patterning. In all these pairs, only those with a XBN 
or XNB rime combinations showed regular tendencies, while those 
in the configurations of XBB or XNN were irregularly patterned. 
This indicates that the final syllable plays an important role 
in stress assignment in 3-syllable verbs. In other words, the 
simple learner strategy of ignoring the final syllable in 3-
syllable verbs is not the reason accounting for the lack of 
final-stress patterns in three-syllable verbs. 
Based on this analysis, we could argue further that the 
avoidance strategy for 2-syllable nouns should also be rejected 
in favour of Noun Extrametricality. 
The avoidance strategy hypothesis would give rise to further 
false predictions: it would predict that the 4-syllable nouns 
would be stressed like those 3-syllable verbs. If the final 
. . 
syllable played no role, all the different 16 types of rime 
structures could be collapsed into exactly the same 8 types 
designed for the 3-syllable verbs. The stress patterns of, for 
example, the BNBB and BNBB types of 4-syllable nouns should have 
a stress pattern identical to the BNB type of 3-syllable verbs. 
This is obviously not the case, since a BNB verb (cf. Table 4.9) 
should be stressed initially according to rule, a pattern borne 
out by the . stress patterns of the learners. However, the words 
in the BNBB and BNBB 4-syllable nouns (cf. Tables 4.34 and 4.35) 
showed no ~nitial stress at all as predicted by the theory. The 
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fact that none of the 4-syllable nouns showed an initial stress 
pattern. proved the avoidance hypothesis wrong. 
Noun Extrametricality treats the final syllable of a noun 
as if it were not there when the English Stress Rule is applied. 
However, this is not equivalent to saying that the syllable 
should be avoided or that it plays no role in the assigning of 
stress. In the course when the word tree is being drawn, the 
/ 
extrametrical syllable is adjoined to· a preceding foot and 
becomes a weak node. 
5.2.3. Directiona1ity 
In English, the stress rule works leftward from the final 
syllable, and this is where a speaker or learner starts to look 
for relevant information, such as information about rime 
structure. If one is not aware of this, or is trying to work 
from the opposi te direction, the English stress system will 
appear very chaotic to him. 
A careful examination of all the patterns in the various 
categories reveals that the learners exhibi t a sense of direction 
when deciding which syllable in an English word is to be 
stressed. The regular , patterns described in Chapter 4 can all 
be accounted for in terms of the learners' sensitivity to final 
branching in verbs and the application of Noun Extrametrica1ity 
exhibited by the learners (discussed in the previous section). 
And the ~esults show that learners are sensitive to the 
directionality of rule application in English word stress, which 
is from right to left. In the 2-syllab1e verbs, the determining 
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f~ctor is the final syllable -- if it is a VV rime, it receives 
the stress; otherwise, the stress falls on the preceding 
syllable. In the .3-syllable verbs, stress falls on the 
penultimate syllable in the case of a BN final while in an NB 
. 
case, the stress is on the antepenultimate syllable. 
In the noun category, we have established that the learners 
find the final syllable extrametrical. Therefore, in 2-syllable 
nouns, the only choice is to stress the penultimate syllable. 
In 3-syllable nouns, since the final syllable is ignored, what 
matters is the penultimate one -- if it branches (8), it is 
stressed; if not, then the antepenultimate syllable is stressed. 
The 4-syllable nouns are stressed in a similar way to the 3-
syllables -- if the penultimate rime is branching, it receives 
the stress; otherwise, the stress falls on the preceding 
syllable; if not, the branching penultimate syllable receives the 
stress. However, in the case of a penul timate b'ranching syllable 
with an adjacent antepenultimate branching, the learners seem to 
encounter some difficulty in deciding which syllable should 
receive the stress. This problem will be discussed in Section 
5.2.4. In the meantime, regardless of this exception, the stress 
pattern of these ESL subjects does indicate that they are 
sensitive to directionality in assigning , English word stress. 
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5.2.4. Stress Assignment 
All of the regular patterns presented in Table 5.1 conform 
to the output as predicted by the metrical theory. 
However, there are three types of irregular patterns 
.. 
exhibited in the data. Such irregularity can be explained in 
terms of the present theory. The first type of irregularity in 
fact has been discussed and explained (Section 5.2.1) in terms 
of the inability of the secondary students to stress a VV final 
rime. 
The second type concerns the 3-syllable irregular verb 
types. From Tables 4.12, 4.13, 4.14 and 4.15 show that for 14 out 
of the 16 test words, the numbers of penultimate and 
antepenultimate stress are quite close to each other (except for 
'belailai' 'lipitnust' in Table 4.13, 'tarweta' in Table 4.14 and 
'beresit' in Table 4.15). This indicates that the subjects may 
have been employing different rules. According to the metrical 
theory, the BBB and NBB structures should be stressed 
antepenultimately and the BNN and NNN are stressed penultimately 
when they are verbs, but the reverse should be the case when they 
are nouns. In other words, the responses of the subjects of 
these four types can be classified as those that are rule-
predicted and those that are not rule-pr~dicted. If we examine 
those responses not predicted by rule, the stress patterns of the 
3-syllable verbs of these syllable types have exactly the same 
patterns as those in 3-syllable nouns of the same syllable types. 
(37) 3-syllable Verbs 
Rule-predicted 
B B B 
N B B 
. 
B N N 
N N N 
3-syllable Nouns 
Rule-predicted 
8 B B 
N B B 
B N N 
N N N 
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It is suggested, therefore, some of the subjects over-generalize 
the Noun Extrametricality Rule to all three syllable words. For 
other subjects, only the final syllables of 3-syllable nouns are 
subject to Noun Extrametricality, and the verbs are not affected, 
yielding different patterns in the verbs and nouns. 
The other type of irregular pattern involves the 4-syllable 
nouns which are of the configuration of XBBY (X and Y can be B 
or N). The results show that quite a considerable number of 
subjects placed the stress on the antepenul timate syllable, which 
is not rule-predicted (cf. Tables 4.40, 4.41, 4.42 and 4.43). 
We argue that the incorrect output may be due to the modification 
of the Strong Retraction Rule. 
In describing the stress patterns in terms of metrical 
theory (Hayes 1981), English is found to have binary left-
dominant feet. This means that in the metrical foot, only the 
left node may branch. Therefore, there are only three possible 





(38) Foot Structures created by English Stress Rule 
can be 
a weak 































be a foot on 
its own or the left strong node of the foot. 
Let us examine the strong Retraction Rule, which is repeated 
here for reference: 
(39) Strong Retraction Rule (Hayes' 1981) 
Form quantity insensitive, left dominant feet, going 
from right to left across the word. 
Some feet of the ill-formed types as those in (38d) or (38e) will 
be created by the Strong Retraction Rule 'especially in the case 
of the XBBY rime structures. 
(40) Foot structures created by Strong Retraction Rule 







- \ / 
\/ 
Noun Extrametricality 
English Stress Rule 
Strong Retraction Rule 
Stray Syllable Adjunction 
Word Tree Construction 
The above · derivation shows that;. the Strong Retraction Rule 
crea tes an s w - foot to a BB · rime structure, which does . not 
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conform to the well-formedness of the default foot structure. 
Therefore, the conjecture here is that for some subjects, the 
Strong Retraction Rule constructs foot in accordance to the 
default -- only the strong node can dominate a branching rime and 
a non-branching rime must be dominated by a weak node. 
(41) Strong Retraction Rule (Learner's version) 
Fo~m quantity sensitive binary feet, going from right 
to left across the word. 
Thus a foot conforming to the English Stress Rule will be built 
instead of the one proposed above. For these learners, the 
derivation of an XBBY word will be like this: 
(42) mitoiseenit 









The above example 
Rime Projection 
Noun Extrametricality 
English Stress Rule 
Strong Retraction Rule 
(Learner's Version) 
Stray Syllable Adjunction 
Word Tree Construction 
(** left foot s ins.tead of w because of markedness) 
illustrates how a right-dominant foot 
is created by the learners' Strong Retraction Rule. This foot 
is a 'marked' one because according to the English Stress Rule, 
all the feet created should be left-dominant. Therefore, it is 
further conjectured that because of this 'markedness', the foot 
attracts the primary stress, altering also the nature of the word 
tree as well. This also points out the fact that there is an 
inherent conflict between syllable quanti ty and the left-dominant 
foot structure in English word stress , assignment. When 
encountering words of ~ore than three syllables, the learners · are 
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faced with the dilemma of having to decide whether the syllable 
structure or the foot structure is more determinant. 
This revised version of the Strong Retraction Rule may also 
contribute to the incorrect stress pattern in the 3-sy1lab1e BBB 
and NBB verbs. 
* (43) B B B N B B 
I I English Stress Rule 
I I 
w s I w s Strong Retraction Rule 
\/ I \/ 
s w s w Word Tree Construction 
\/ \/ 
Although the discussion concerning the irregular patterns is 
merely conjectural and is subject to further confirmation from 
future research, it is worth noting that both the regular and 
irregular patterns can be explained by the metrical theory. 
5.3. 
5.3.1. 
SECOND LANGUAGE ACQUISITION 
Learners' Strategy 
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Earlier discussions in this chapter have shown that the 
acquisi tion of English word stress is a complicated process which 
. 
involves the ability to identify the various parameters that are 
relevant, and of equal importance, an understanding of · the 
interaction of these parameters. However, in the initial stage 
of acquisition, ESL learners may have difficulties in both of 
these. This is ,shown when learners begin to cope with language 
learning problems by some learners' strategies. 
There is a subject in this study whose stress placement is 
based on syllable position. Subject 07, a secondary student who 
scored the least in the pronunciation test (the score was 17 out 
of 50), placed the stress on the final syllable for almost all 
the 2-syllable nouns and verbs. Out of all his 29 responses with 
the intended syllable structures preserved, 27 words received 
final stress (i.e. 93% of the cases). For the 3-syllable verbs 
and nouns, in 49 out of the 58 (i.e. 85% of the cases) responses 
with the intended syllable structures preserved, the stress was 
placed on the penultimate syllable. However, such a syllable 
position-based strategy was not apparent in 4-syllable nouns. 
Out of the 52 responses with the intended syllable structures 
preserved, 22 indicated penultimate stress and 29 indicated 
antepenultimate stress ~1 on final). And this distribution was 
~ot patterned according to syllable types but random. That is 
to ,say, f 'or the 4 te,st words of each of the syllable structure 
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types, some were penultimately-stressed and some were 
antepenultimately-stressed. No pattern or strategy of any type 
could be discerned from the responses. This indicates that the 
stress placement ' of this subject in the 4-syllable words is 
randomly distributed between the penultimate and antepenultimate 
syllables. Since this subject represents an elementary stage of 
development in learning English (reflected from the low score he 
obtained in the pronunciation test), an approach to stress 
assignment based on a fixed syllable position may illustrate a 
very elementary strategy for handling word stress by ESL 
learners. A certain syllable is identified to receive the primary 
stress in a word of a certain length, such as the final syllable 
in a 2-syllable word, the penultimate syllable in a 3-syllable 
word and so on. Since the same strategy does not appear in the 
4-syllable words, it is suspected that this rudimentary strategy 
is sensitive to the number of syllables in a · word. Moreover, 
because of the random respon~es in the 4~syllable words and the 
syllable-based pattern observed in the 2 and 3-syllable words, 
it is speculated that word length in terms of number of syllables 
is an obstacle in determining stress placement. 
5.3.2. Group Difference 
As mentioned in Section 5.1 above, there is no inter-group 
difference in terms of the patterns of stress placement. Among 
the 40 ty'pes of test words, only 10 types show 'stress patterns 
not predicted by the metrical theory. Therefore, it can be said 
.... 
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that word stress is acquired at quite an early st.age in the 
course of development. 
In terms of overall performance as shown in Table 4.2 in 
Chapter 4, the university students did better than the secondary 
students with regard to the number of rule-predicted responses 
wi th the intended syllable structures (52.9% achieved by the 
university students and only 33.3% by secondary students). This 
reflects the better results achieved by the university students 
in acquiring the segmental features of a second language, which 
is also illustrated by the performance of the two groups in the 
pronunciation test. 
5.3.3. Ll Transfer 
In acquiring the sound system of a second language, a 
learner is inevi tably influenced by his mother tongue, both 
phonetically and phonologically. Therefore, in the acquisition 
of English word stress, it will be more lik~lyfor a learner 
whose Ll also demonstrates word stress to transfer the stress 
patterns of his Ll to L2 than one whose Ll does not have word 
stress. However, the lack of such a phonological category in Ll 
may induce other kinds of transfer. For example, Cantonese is 
said to be syllable-timed language in which each syllable carries 
about the same amount of time. This may lead to transfer to 
English in the form of a lower degree of vowel reduction which 
is essential in the production of Engli~h word stress. 
Furthermore, ·even if they are sensitive to English stress rules, 
Cantonese spe'akers ~ay have problems in approximating native 
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norms in realizing word stress. They may experience difficul ties 
in making full use of duration, intensity and pitch change to 
achieve the surface phonetic effects of stress. For example, it 
was observed impressionistically by the author that though the 
primary word stress produced by most subjects in this study could 
be discerned, it was not possible to distinguish a secondary 
level or third level of stress in their production. The effects 
of L1 transfer, at the phonetic level, should be · of great 
interest but will require a separate acoustical study of L2 
speech production which falls outside the scope of the present 
research. 
Previous studies on the acquisition of word stress by 
speakers of Brazilian Portuguese speakers (Baptista 1989) and 
Spanish speakers (Mairs 1989) find that L1 transfer is present 
in the interlanguage system of ESL learners. Baptista (1989) 
found that her subjects placed the primary stress of English 
words at a syllable where in the Portuguese cognate, that same 
syllable should receive the secondary stress. Mairs (1989) found 
that L1 transfer among her Spanish subjects was present in their 
rime structure. The , mark~dness . of a -VGC# in Spanish blocks 
Extrametricality in the derivation of stress. The results of 
this study show that L1 transfer of the types described above is 
not present in the acquisition of English word stress by Chinese 
ESL learn~rs, at least not at the phonological level. 
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6. CONCLUSION 
The present study has investigated the acquisition of 
English word stress employing the metrical framework. In the 
metrical theory, stress assignment is stated explicitly in terms 
. 
of a set of parameters which include the concepts of branching 
rime structure, dominance in foot and word tree construction, 
directionality in rule application and extrametricality. These 
parameters are found to be relevant in the acquisition of English 
word stress by ESL learners. In general, learners are sensitive 
to the concept of branching versus non-branching rimes. However, 
it was found th~t in the classification of branching and non-
branching rime structure, the subjects of this study only 
regarded a VV (i.e. a long vowel or diphthong) but not a VCC 
(i.e. a short vowel followed by two or more consonants) as 
branching. This accounts for some of the stress patterns not 
predicted by rule. Learners were also found to have demonstrated 
the construction of right-dominant metrical feet and left-
dominant word trees in the course of stress assignment. The 
difference of stress patterns in the syntactic categories of 
nouns and verbs illustrated that Noun Extrametricality played a 
role in determing stress in the interlanguage of the learners. 
In addition to this, the directionality of rule application was 
shown in the stress patterns, too. In short, it was found by the 
present study that the stress patterns of the- ESL learners of 
some coined English words can be accounted for in terms of the 
parameters set out in the metrical theory. 
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From the point of view of second language acquisi tioD, 
stress appears to be acquired early. In terms of rule-predicted 
responses, there was little difference shown by the two groups, 
the proficiency level of which indicated considerable difference. 
Learner strategy was found to be present in one of the subjects, 
who relied on the syllable posi tion to assign stress. The stress 
patterns of this subject showed the strategy of stressing the 
final syllable in 2-syllable words, the penultimate syllable in 
3-syllable words and stress either the penultimate or 
antepenultimate syllable in 4-syllable nouns. 
The transfer of Cantonese in stress placement is not 
detected in this study. The absence of lexical stress in 
Cantonese does not appear to create a lot of difficulty to ESL 
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APPENDIX A: Word List of Test Words 
2-SYLLABLE WORDS VERBS NOUNS 
2.1. BB (++) VV VV bawtey teewaw 
VC VV abnaw tacboi 
.. 
VV VCC poikapt mootand 
VC VCC vipgand seknast 
2.2. BN (+-) VV V kouba harsi 
VC V zipda puckma 
VV VC fooseg keesan 
VC VC gumnit jinlet 
2.3. NB (-+) V VV bagoy mitern 
V VV tetay lekaw 
V VCC vebust figict 
V VCC galisk fimact 
3-SYLLABLES WORDS VERBS NOUNS 
3.1. BBB (+++) VV VC VV bawtigpai laitapzaw 
VC VV VV danlaisoy ditaysoy 
VV VC VCC lousapkust roubamkint 
VC VC VCC felrenhast salbanrimp 
3.2. BBN (++-) VV VC V ternetma kawtipna 
VC VV V zanparha gabsooma 
VV VV VC poiveytik tarharlin 
VC VC VC impektet takdemlit 
3.3. BNB (+-+) VV V VV toisapaw moulikoy 
VC V VV siknabey katnidaw 
VV V VCC hysedect siebatust 
VC V VCC . lefgenikt pakmirect 
VERBS NOUNS 
ii 
3.4. BNN (+--) VV v V tarweta farnita 
VC V V ' nacbisa balnita 
VV V VC pouletis taysepil 
VC V VC fenligit lonretis 
3.5. NBB (-++) V VV VV balailai dikaimoy 
V VC VV ketamfay lapectye 
V VV VCC gatoirisp neseydect 
V VC VCC lipitnust kefetbink 
3.6. NBN (-+-) V VV V setaiba saberna 
V VC V gatl1da pelanga 
V VV VC tegarwin kepawtik 
V VC VC matamren mabaktan 
'3.7. NNB (--+) V V VV melabaw lesitay 
V V VV belakay .shikasey 
V V VCC pedimect selemisk 
V V VCC tanivest balisimp 
3.8. NNN (---) V V V hepisa pacaba 
V V V ditiba zeliga 
V V VC beresit sabalit 
V . V VC fisapas gabisep 
iii 
4-SYLLABLE WORDS NOUNS 
4.1. BBBB (++++) VV VC vc VV laitipmagtye 
VV VC vc VCC mawbitkamrekt 
VC VV VV VV rekpawsarpoi 
VC VV VV VCC gatpaitawpust 
4.2. BBBN (+++-) VV VC VV VC teepikmawtet 
VC VV vc vc hinreetepnen 
VV vc vc V ·boimepvinta 
VC VV VV V gactaibawla 
4.3. BBNB (++-+) VV VC V VV toizetmazaw 
VV VC V VCC veenegtipict 
VC VV V VV tapmaisatey 
VC VV V VCC lectawmibuct 
4.4. BBNN (++--) VV VC V V nawtikmita 
VV VC V VC soomigtisen 
VC VV V V ketnaitasa 
VC VV V VC watmaisilik 
4.5. ' BNBB (+-++) VV V VC VV leesikatpai 
VV V VC VCC dailigatnust 
VC V VV VV filwazawdai 
VC V VV VCC mekgatawpect 
4.6. BNBN (+-+-) VV V VV VC kaitipoosin 
VC V VV V migkaseyta 
VC V VC VC netgisapnis 
VV V VC V fawbelekna 
iv 
4.7. BNNB (+--+) VV V V VV tawpabelai 
VV V V VCC boikedafict 
VC V V VV gadnilemay 
VC V V VCC natpisitect 
4.8. BNNN (+---) VV V V V terniseba 
VV V V VC faisidimat 
VC V V V melwitina 
VC V V VC ·sakmabagus 
4.9. NBBB (-+++) V VV VC VV feparvindai 
V VV VC VCC liteekimrept 
V VC VV VV tesigtaipoy 
V VC VC VCC tepezligdint 
4.10. NBBN (-++-) V VV VV VC mitoiseenit 
V VC VV V fetilweena 
V VC VC VC litepninras 
V VV VC V sedaipitva 
4.11. NBNB (-+-+) V VV V VV wipoisikay 
V VV V VCC fekawlipect 
V VC V VV negitmifai 
V· VC V VCC vigetpisept 
4.12. NBNN (-+--) V VV V V ditaysila 
V VV V VC ketawlabus 
V VC V V tesenrida 
V VC V VC pisapkiapak 
4.13. NNBB (--++) V V VV VV filiboitai 
V V VV VCC gelepoisikt 
V V VC VV hilasilgai 
V V VC VCC kimitigmect 
v 
4.14. NNBN (--+-) V V VV V dagataiga 
V V VV VC mekiseytak 
V V VC V nepisapka 
V V VC VC febeleknat 
4.15. NNNB (---+) V V V VV tapibelai 
V V V VV lekidagay 
V V . V VCC gadilemakt 
V V V VCC ·natisitect 
4.16. NNNN (----) V V V V tetiseba 
V V V V nasi tela 
V V V VC hirilekas 
V V V VC satabagus 
vi 
APPENDIX B: The Test Materials 
TEST ONE 
PLEASE READ THESE INSTRUCTIONS VERY CAREFULLY BEFORE YOU START 
RECORDING: 
(1) There are two parts of the test. It is advised that you 
take a 5 or lO-minute break before you go on to the next 
section. 
(2) There is no time limit for this test so you can take your 
time and practise silently until you feel quite comfortable 
with the pronunciation before you start the recording. 
vii 
PART I 
Please read the following short passage silently first so that 
you have a general unders tanding of it. Then read it aloud once 
into the microphone for the recording. 
DO REMEMBER TO TURN ON THE TAPE RECORDER 
Here's the passage: 
THE NORTH WIND AND THE SUN 
The north wind and the sun were disputing which was the 
stronger, when a traveller came along wrapped in a warm cloak. 
They agreed that the one who first succeeded in making the 
traveller take his cloak off should be considered stronger than 
the other. Then the north wind blew as hard as he could, but the 
more he blew the more closely did the traveller fold his cloak 
around him: and at last the north wind gave up the attempt. Then 
the sun shone out warmly, and immediately the traveller took off 
his cloak. And so the north wind was obliged to confess that the 
sun was the stronger of the two. 
This is the end of Section I. 
Thank YO,u very much! 
Please take a short break before you continue. 
viii 
PART 11 
There are 48 sentences, each of which contains a nonsense word. 
These words are NOT actual English words, but just read through 
them silently first so that you get a feel of the pronunciation • 
.. 
Afterwards, try to read each sentence aloud as if you were 
reading a normal English sentence. 
DO REMEMBER TO TURN ON THE TAPE RECORDER 
1. 2013 1 can abnaw. 
2. 2031 1 can bagoy. 
3. 3051 1 can balailai. 
4. 3011 I can bawtigpai. 
5. 2011 I can bawtay. 
6. 3072 I can belakay. 
7. 3083 I can beresit. 
8. 3013 I can danlaisoy. 
9. 3082 I can ditiba. 
10. 3053 I can ketamfay. 
11. 3014 I can felrenhast. 
12. 304~ I can fenligit. 
13. 3084 1 can fisapas. 
14. 2023 I can fooseg. 
15. 2034 I can galisk. 
16 • . 3964 I can gatilda. · 
ix 
17. 3052 I can gatoirisp. 
18. 2042 I can gefa. 
19. 2022 I can gumnit. 
20. 2041 I can haca. 
21. 3081 I · can hepisa. 
22. 3032 I can hysedect. 
23. 3024 I can impektet. 
24. 2021 I can kouba. 
25. 3034 I can lefgenikt. 
26. 3054 I can lipitnust. 
27. 3012 I can lousapkust. 
28. 2043 I can malan. 
29. 3062 I can matamren. 
30. 3071 I can melabaw. 
31. 3043 I can nacbisa. 
32. 3073 I can pedimect. 
33. 2012 I can poikapt. 
34. 3021 I can poiveytik. 
35. 3042 I can pouletis. 
36. 2014 I can vipgand. 
37. 3061 I can setaiba. 
38. 3033 I can siknabey. 
39. 3074 I can tanivest. 
40. 3041 I can tarweta. 
41. 3063 I can tegarwin. 
42. 2032 'I can tetay. 
43. 3031 I can toisapaw. 
44 • . 302,2 I can ternetma. 
x 
45. 2033 I can vebust. 
46. 2044 I can vekan. 
47. 3023 I can zanparha. 
48. 2024 I can zipda. 
.. 
This is the end of TEST ONE. 
Thank you very much! 
xi 
TEST TWO 
In this test, there are 116 sentences, each of which contains a 
nonsense word. These words are NOT actual English words, but 
just read through -them silently first so that you get a feel of 
the pronunciation. Afterwards, try to read each sentence aloud 
as if you were reading a normal English sentence. 
The test is divided into two parts. 
DO REMEMBER TO TURN ON THE TAPE RECORDER 
PART III 
49. 3078 This is a nice balisimp. 
50. 3047 This is a nice balnita. 
51. 4152 This is a nice lekidafay. 
52. 4091 This is a nice feparvindai. 
53. 3056 This is a nice neseydect. 
54. 4072 This is ~ nice boikedafict. 
55. 4022 This is a nice boimepvinta. 
56. 4141 This is a nice dagataiga. 
57. 4052 This is a nice dailigatnust. 
58. 3017 This is a nice ditaysoy. 
59. 3055 This is a nice dikaimoy. 
60. 4121 ·This is ,a nice ditaysila. 
61. 4142 This is a nice febeleknat. 
.62. 4082 This is a nicE) faisidimat. 
xii 
63. 3045 This is a nice farnita. 
64. 4062 This is a nice fawbelekna. 
65. 4112 This is a nice fekawlipect. 
66. 4103 This is a nice fetilweena. 
67. 2037 This is a nice figict. 
68. 4131 This is a nice filiboitai. 
69. 4053 This is a nice filwazawdai. 
70. 3088 This is a nice gabisep. 
71. 3027 This is . gabsooma. a n1ce 
72. 4023 This is a nice gactaibawla. 
73. 4153 This is a nice gadilemakt. 
74. 4073 This . a nice gadnilemay. 1S 
75. 4014 This is a nice gatpaitawpust. 
76. 4132 This is a nice gelepoisikt. 
77. 2025 This is a nice harsi. 
78. 4123 This is a nice tesenrida. 
79. 4093 This is a nice tesigtaipoy. 
80. 4133 This is a nice hilasilgai. 
81. 4024 This is a nice hinreetepnen. 
82. 4163 This is a nice hirilekas. 
83. 2026 This is a nice jinlet. 
84. 4061 This is a nice kaitipoosin. 
85. 3037 This is a nice katnidaw. 
86. 3026 This is a nice kawtipna. 
87. 2027 This is a nice keesan. 
88 .• 3058 This is ·a nice kefetbink. 
THIS IS THE END OF PART Ill, PLEASE TAKE A SHORT BREAK BEFORE YOU 
CONTINUE WITH THE LAST PART. 
xiii 
The instructions for this part is the same as the previous part. 
PART IV 
89. 3067 This is a nice kepawtik. 
90. 4122 This is a nice ketawlabus. 
91. 4043 This is a nice ketnaitasa. 
92. 4134 This is a nice kimitigmect. 
93. 3015 This is a nice laitapzaw. 
94., 4011 This is a nice laitipmagtye. 
95. 3057 This is a nice lapectye. 
96. 4034 This is a nice lectawmibuct. 
97. 4051 This is a nice leesikatpai. 
98. 2036 This is a nice lekaw. 
99. 3075 This is a nice lesitay. 
100. 4092 This is a nice liteekimrept. 
101. 4104 This is a nice litepninras. 
102. 3048 This is a nice lonretis. 
103. 3066 This is a nice mabaktan. 
104. 4012 This is a nice mawbitkamrekt. 
105. 4054 This is a nice mekgatawpect. 
106. 4143 This is a nice mekiseytak. 
107. 4083 This is a nice melwitina. 
108. 4063 This is a nice migkaseyta. 
109. 2048 This is a nice misit. 
110. 2035 This is a nice mitern. 
111. 410'1 -This is , a nice mitoiseenit. 
112. 2016 This is a nice mootand. 
113. 3.035 This is a nice moulikoy. 
xiv 
114. 4162 This is a nice nasi tela. 
115. 4154 This is a nice natisitect. 
116. 4074 This is a nice natpisitect. 
117. 4041 This is a nice nawtikmita. 
118. 4113 This is a nice negitmifai. 
119. 4144 This is a nice nepisapka. 
120. 4064 This is a nice netgisapnis. 
121. 2045 This is a nice nita. 
122. 3085 This is a nice pacaba. 
123. 3038 This is a nice pakmirect. 
124. 3068 This is a nice pelanga. 
125. 4124 This is a nice pisapkipak. 
126. 2028 This is a nice puckma. 
127. 4013 This is a nice rekpawsarpoi. 
128. 2046 This is a nice reta. 
129. 3016 This is a nice roubamkint. 
130. 3087 This is a nice sabalit. 
131. 3065 This is a nice saberna. 
132. 4084 This is a nice sakmabagus. 
133. 3018 This is c;l nice salbanrimp. 
134. 4164 This is a nice satabagus. 
135. 2047 This is a nice satap. 
136. 4102 This is a nice sedaipitva. 
137. 2018 This is a nice seknast. 
138. 3077 This is a nice selemisk. 
13.9. 2038 This is ·a nice fimact. 
140. 3076 This is a nice shikasey. 
141. 3()36 This is a nice siebatust. 
xv 
142. 4042 This is a nice soomigtisen. 
143. 2017 This is a nice tacboi. 
144. 3028 This is a nice takdemlit. 
145. 4151 This is a nice tapibelai. 
146. 4033 This is a nice tapmaisatey. 
147. 3025 This is a nice tarharlin. 
148. 4071 This is a nice tawpabelai. 
149. 3046 This is a nice taysepil. 
150. 4021 This is a nice teepikmawtet. 
151. 2015 This is a nice teewaw. 
152. 4094 This is a nice tepezligdint. 
153. 4081 This is a nice terniseba. 
154. 4161 This is a nice tetiseba. 
155. 4031 This is a nice toizetmazaw. 
156. 4032 This is a nice veenecwipict. 
157. 4114 This is a nice vigetpisept. 
158. 4044 This is a nice watmaisilik. 
159. 4111 This is a nice wipoisikay. 
160. 3086 This is a nice zeliga. 
This is the end of TEST TWO. 










































STRESS PATTERN OF 2-SVLLABLE VERBS 
(with Int8nded ayllabIe Itruotu ... pre-rved) 
Table 1: V2BN 
UNOBRGRAOUATB SBCONDARY 
NO. OF RBSPONSBS NO. OF RBSPOHSBS 
plDult 
·'.1 peIlult ·'.1 
6 0 5 
7 0 5 
'7 t 5 
a 
5 1 5 
Table 2: V2NN 
UNDBRGRADUATB SBCONDARY 
NO. OF RBSPONSES NO. OP RBSPONIBS 
... olt ·tiaal ... ult ·tiaal 
2 0 1 
6 0 2 
, 2 5 
.. 0 3 
Table 3: V2BB 
UNDBRCJlADUATI! SBOONDARY 
NO. OF RBSPONSBS NO. OIl RBSPONES 
• ... olt nul • ... ult tiDal 
0 7 0 
2 5 .. 
5 2 .. 
6 1 , 
Table .. : V2N8 
UNDBRGRAOOATB SBCONDARY 
NO. OF RBSPOHSBS NO. OF RBSPONSBS 
• ..... It ftoal • ... ult fIal 
2 3 2 
t 7 2 
5 2 , 
.. S S 
• Not ru.....,.... ..... 





0 2 0 
0 2 0 
0 2 0 




... ult -tiDal 
0 0 0 
0 2 0 
1 0 0 
.. 0 0 
NArrvB 
RBSPONSBS 
• ... oh '.1 
8 1 t 
2 2 0 
1 2 0 
S 2 0 
NArTVB 
RBSPONSBS 
• ... ub ... 1 
.. 0 t 
5 0 2 
2 t 1 








































STRESS PATTERN OF 2-SVLlABLE NOUNS 
(with l ...... ciN ayllabIe lIruoture pM- ved) 
Table s: N2ES 
UNDBRaRADUATB SBOONDARY 
NO. 011 RBSPONSBS NO. 011 RBSPONSBS 
.... It -fJaal .... It -fJaal 
, 2 5 
, 2 5 
4 2 5 
.. 
, 0 4 
Tabte 6: N2te 
UNOBRCIlADUATB SBOONDARY 
NO. 011 RBSPONSBS NO. 011 RBSPONSBS 
... alt ·fJaal ... alt -fJaal 
4 2 3 
I 4 3 
, 0 4 
5 2 1 
Table 7: N28N 
UNOBRGRADUATB SBOONDARY 
NO. 011 RBSPONSES NO. 011 RBSPONSBS 
,..ult -fiDal ,..alt ·tlDal 
1 0 5 
I 0 1 
1 I 3 
, I 7 
Table8:~ 
UNDBR<IlADUATB SBOONDARY 
NO. 011 RBSPONSBS NO. 011 RBSPONSBS 
... alt 
-'1Da1 peIlult ·tlDal 
1 0 S 
I 0 5 · 
2 2 4 
, , 4 
• Not rule-preclot.d 




.... It ·fJaaJ 
3 2 0 
2 2 0 
I t I 




3 1 I 
I 0 
• 
0 2 0 
1 2 0 
NArrvB 
RBSPONSBS 
• ..... It tIDal 
0 2 0 
0 2 0 
0 2 0 
1 0 0 
NAITYB 
RBSPONSBS 
• ... alt fJaal 
0 1 0 
0 I 0 
3 0 0 









































STRESS PAnEAN OF 3-SYLLABLE VERBS 
(with In .. dINt aye ....... otu,. pM-Y8d) 
Table 9: VSN'e 
UNDBRGRADUATB SBCONDARY 
NO. OP RBSPONSBS NO. OP RBSPONSBS 
.... ·.,.ult ·'lul .... ·.,.QIt 
3 0 0 4 0 
1 0 0 3 0 
2 . 2 0 3 0 
I 0 0 5 0 
Table 10: V3BNB 
UNDBRGRADUATB SECONDARY 
NO. OP RBSPONSES NO. OP RBSPONSBS 
.... 
• .. olt ·tiDal aD" ·peDult 
6 1 0 5 0 
7 0 0 3 2 
6 I 0 1 0 
S I 0 2 1 
Table 11: VSSBN 
UHOBRGRADUATB SBCONDARY 
NO. OP RBSPONSBS NO. OP RBSPONSBS 
..... peDUlt 
·'iDal ..... peDglt 
I S 0 0 3 
1 6 0 1 3 
2 .. 0 0 .. 
1 2 0 0 2 
Table 12:V~ 
UNOBRORADUATB SBOONDARY 
NO. OP RBSPONSBS NO. OP RBSPONSBS 
..... I.-glt ·'lul ..... paDult 
I S 0 0 1 
I 1 0 0 2 
2 5 0 I 3 
0 , 0 0 0 
• Not rule-preclcDd 




·tiDal aa .. ·.,.ult ·flul 
0 1 0 0 
0 0 0 0 
0 I 1 0 




·flul .... -".gll -nul 
0 1 0 0 
0 0 0 0 
0 I I 0 
0 0 2 0 
NArrvB 
RESPONSES 
·flul ..... peDult 
-'iDal 
0 0 2 0 
0 0 2 0 
0 0 2 0 
0 0 I 0 
NArrvB 
RBSPONSBS 
·'iDal . .... .-glt .tiaa1 
0 0 I 0 
0 0 2 0 
0 0 2 0 









































STRESS PATTERN OF 3-SYLLABLE VERBS 
(with In.., .. ayllabIe Itruotu ... pre...wd) 
Table 13: VSBBB 
UNDBR<IlADUATB EOONDARY 
NO. OP RBSPONSBS NO. OP RBSPONSBS 
u. .,.ult ·tlDal u. 
• ... ult 
3 3 0 2 1 
2 . 
" 
0 0 2 
3 .. 
" 
0 3 2 
3 5 0 2 2 
Table 14: V3f\EB 
UNDBRCJtADUATB SBOONDARY 
NO. OP RBSPONSBS NO. 011 RBSPa-IIBS 
18" -.-ult *tIDal . u. • ... ult 
0 5 0 0 2 
3 
" 
0 2 2 
2 S 0 2 2 
7 I 0 3 3 
Table 1S: V3BNN 
UNOBR~ATB SBOONDARY 
NO. OP RBSPONSBS NO. OP RBSPONSBS 
·18" .-ult *tIDal ..... .,.ault 
I , 0 I 3 
2 3 0 I 1 




0 2 2 
Table 16:V~ 
UNDBRGRADUATB IBOONDARY 
HO. OP RSSPONSBS NO. 011 RBSFONSBS 
·18" s-ult 8flDal ·18" s-ult 
I 3 0 1 0 
2 3 0 0 I 
, 2 0 
" 
0 
1 3 0 I 0 
• Not rule-pntdl-.cl 




·1IM1 18" • ... ult ·flaal 
0 1 I 0 
0 1 I 0 
0 0 2 0 
I I I 0 
NArrvB 
RBSPONSBS 
·flall 18" ·.-ult *flu I 
0 0 2 0 
/ 
0 0 2 0 
0 0 2 0 
0 I I 0 
NArrvB 
RBSPONSBS 
.,.. . ..... peDult ·flDal 
0 0 I 0 
0 0 0 0 
0 0 1 0 
0 I 0 0 
NArrvB 
RBSFONSBS 
·flaal ·18. .,.a.1t *tIDal 
0 0 I 0 
0 0 0 0 
1 I I 0 









































STRESS PATTERN OF 3-SVLLABLE NOUNS 
(with In ... ct.ct ..... atruoture pre-.cl) 
Table 17: NS8BB 
UNDBRORADUATB SECONDARY 
NO. OP RBSPONSBS NO. Of' RBSPONSBS 
-.. .,.alt .,..1 .... .. JllDUIt 
2 5 0 2 3 
-
1 0 0 0 1 
2 . CS 0 1 3 
2 CS 0 2 3 
Table18:~ 
UNDBRORADUATB SECONDARY 
NO. OP RBSPONSBS NO. Of' RBSPONSBS 
-... peDult -'iDal -... JllDUIt 
1 7 0 0 5 
I 7 0 I 5 
5 3 0 .. 3 
• 
5 0 2 2 
Table 19: NS8N8 
UNDERGRAOUATB EOONDARY 
NO. Of'RBSPONSBS NO. Of'RBSPONSBS 
.... -.,.ult -nul ... -.,.alt 
5 2 0 at 2 
5 3 0 3 3 
3 2 0 3 0 
, I 0 3 0 
Table20:~ 
UNDBRGRAOUATB SBOONDARY 
NO. Of'RBSPONSBS NO. OP RBSPONSBS 
uta .... It .,... ... -.,.alt 
CS 2 0 5 2 
4 .. 0 2 0 
5 2 0 
-
4 0 
'4 2 0 3 1 
• Not rUE· Not rue..predcted 




.,..1 ..... .,.alt .,iDal 
0 0 2 0 
0 0 0 0 
0 0 2 0 








0 0 2 0 
0 0 2 0 
0 0 • 0 
NAITVB 
RBSPONSBS 
-'IMI • • -.,..It -nul 
0 I 0 0 
0 2 0 0 
0 0 0 0 
0 I 0 0 
NAJTVB 
RBSPONSBS 
-,...1 .... -.,.ult -tiDal 
0 0 1 0 
0 0 0 0 
0 1 1 0 








































STFESS PATTERN OF 3-SVUAEl.E NOUNS 
(with Intended syllable slructwe preserved) 
Table 21: N3NBB 
UNOBR~ATB ECONOARY 
NO. OP RBSPONSBS NO. OP RBSPONSBS 
...... plDlIlt allDll auta .,...ult 
0 4 0 
• 
.s 
I 4 0 0 I 
0 . .s 0 0 2 
3 I 0 2 3 
Tabee 22: N3ttEN 
UNDBR~ATB SECONDARY 
NO. OP RBSPONSBS NO. OP RBSPONSBS 
auta 
.-ult eriDal . auta pemalt 
0 7 0 0 4 
2 .s 0 0 4 
2 .s 0 3 I 
2 4 0 0 I 
Table 2S: N3Nt\e 
UNDBRORADUATB SBCONDARY 
NO. OP RBSPONSBS NO. OP RBSPONSBS 
... ·plDalt .,...1 uta ·.,....It 
.s I 0 .s I 
3 0 0 4 0 
6 I 0 .s I 
2 I 0 3 0 
Tabee24:~ 
UNDBRORADUATB SBCONDARY 
NO. OP RBSiPONSBS NO. OP RBSPONSBS 
uta -plD1I1t atlaal uta ·plDult 
3 2 0 I 0 
7 I 0 2 0 
4 I 0 2 2 
.s 3 0 3 1 
a Not rule-predlol8d 




aflllal auta plDlIlt 8fJaaJ 
0 0 2 0 
I 0 2 0 
0 0 2 0 
0 I I 0 
NArrvB 
RBSPOHSBS 
atlDal auta plDUlt atiDal 
0 0 I 0 
0 0 2 0 
0 0 2 0 








0 0 0 0 
0 I 0 0 
0 0 0 0 
NArrvB 
RBSPONSBS 
.,....1 uta ..... un -tiDal 
0 0 0 0 
0 I 0 0 
0 0 0 0 
0 0 0 0 
STRESS PAnEAN OF 4-SYLLABLE NOUNS 
(with int8nded ayllabIe "atruotu,. prelerWd) 
T.ble25:~ 
SUBJECTS UNDBR~ATB SBCONDARY 
NO. OP RESPONSES NO. OP RBSPONSBS 
STRESS ON -.,...atl ..... .,..11 -tiDal ..,..+at 
-... .,.al1 
laitipUAGtp 0 1 4 0 0 I I 
WVCVCW 
mawbitKAMnkt 0 3 2 0 0 3 0 
WVCVCVOO 
....,.wSARpoi 0 1 1 0 0 I 0 
VCWWW 
ptpeiTA WpuIt 0 4 2 0 0 0 
• 
VCWWVOO 
Table 26: N48BBN 
SUBJeCTS UNDBRORADUATB SBCONOARY 
NO. OPRBSPOHSBS NO. OP RBSPONSBS 
STRESS ON e ..... atl ·a .. pavl1 -tiDal e .... +atl 
·u" .,.al 
tlllpitUA w. 0 3 3 0 0 0 1 
WVCWVC 
pdaiBAWIa 0 2 2 0 0 • 0 
VCWWV 
bimw'l"SPula 0 1 I 0 0 0 0 
VCWVCVC 
bobMpVINta 0 3 3 0 0 I 2 
WVCVCV 
Table 27: N48BN8 
IUBJBCTS UHDBRORADUATB SBCONDARY 
NO. OP RBSPONSBS NO. OPRBtFOHES 
STRBSSON e ....... 1I u .. e.,.a e'_1 
-"",," u" -.,.a 
toiZE'l"lBaaw 0 5 0 0 0 1 0 
WVCVW 
tapYAIII.., 0 3 0 0 0 :1 0 
VCWVW 
ftINBGtipikt 0 4 0 0 0 3 0 
WVCVVCC 
lKTAW.ibKt 0 4 0 0 0 4 0 
VCWVVCC 
Table 28: N48BIIIII 
IUBJBCI'S UNDBRORADUATB SBCONDARY 
NO. Of'RBSPOHSBS NO. Of'RBSPONSBS 
STRI!SSON 
-.... +ut ... -.,.u -flail e ..... _ u .. • ... v 
.. w'I1Calita 0 , I 0 I 2 0 
WVCVV 
UlNA .... 0 I 0 0 0 0 0 
VCWVV 
IOO"I~ 0 7 0 0 2 3 0 
WVCVVC 
_tMAllilit 0 , 0 0 0 2 • 
VCWVVC 
• Not ru ....... icIIId 




·tiDal -.,.. ·a" .,.all .,..1 
0 0 0 2 0 
0 0 • • 0 
0 0 
• • 0 
0 0 I I 0 
NArrYB 
RBSFONSBS 
-tIDal e .... e ... .,.alt etlDal 
0 1 0 1 0 
0 0 I 1 0 
0 0 0 0 0 





u .. e.,.. enaa. 
I 0 I 0 0 
0 0 0 0 0 
0 0 :1 0 0 
0 0 :1 0 0 
NArrYB 
RB1FONSBS 
-tIDal I.,.. uta -s-u -1IDa1 
0 0 I 0 0 
0 0 0 I 0 
0 0 • 0 0 
0 0 I 0 0 
STRESS PATTERN OF 4-SVLLABLE NOUNS 
(with in .... ded ayllabIe atruotu ... .,. • ...wd) 
Table 29: N4EN3B 
SUBJBCI'S UNDBR~ATB SBOONDARY 
NO. OP RBSPONSBS NO. OP RBSPONSES 
STRBSSON • ...... t .... ... 11 .,.1 • ...... 11 .... pm.1l 
leldCATpaI 0 2 4 0 0 0 0 
WVVCW 
fi_ZAWdai 0 0 3 0 0 0 4 
VCVWVCC 
-
datUG#. TmIIt 0 2 3 0 I I 0 
WVVCVCC 
makpTAWpect 0 0 3 0 0 0 0 
VCVWW 
Table so: N4EN3N 
SUBJ8CTS UNCBRGtADUATB SECONDARY 
NO. OIl RBSPONSBS NO. OP RBSPOHSBS 
STR8SSON -prl+- .... s-ult .,.1 -prl+1Il1I -Ill. pm.1t 
kaitiPOOlill 0 I 5 0 I 0 4 
WVWVC 
.... SSYta 0 0 2 0 0 0 I 
VCVVCVC 
tawbL8ICu 0 2 2 0 0 0 0 
WVVCV 
MtIlSAPats 0 I 4 0 0 0 2 
VCVWV 
Table 81: N48NIS 
SUBlBcrs UNDBRGtADUATB SBCONDARY 
NO. OIl RBSPONSBS NO. OIl RBSPONSBS 
nRBSSON ......... ... -s-. -tiaal ·prl+ut ... . .,... 
tawPAbela1 0 I 0 0 0 I I 
WVVW 
pdNDImaJ 0 3 3 0 0 3 I 
VCVVW 
boiICBdaftc:t 0 4 0 0 0 0 2 
WVVVCC 
utPlltt.et 0 4 I 0 0 2 0 
VCVVVCC 
Table 82: N4~ 
SUBJBCTS UNDI!R<aADUATB SBCONDARY 
NO. OF RESPONSES NO. OF RBSPONSBS 
ST'RBSSON ·pn· .. 1I ... ...... ·'iMI ·.".. .. tI ... ·.,.u 
.. N ..... 0 4 3 0 0 2 0 
WVVV 
_IWI_ 0 4 I 0 I 2 2-
VCVVV 
faiSldiIMt 0 , 0 0 0 3 0 
WVVYC 
IIkMA .... . I 2 0 0 0 I 0 
VCVVVC 
• Not rule.pncSidIId 




·tiaal .... ..... .,...11 ·tiDal 
0 0 0 I 0 
0 0 0 I 0 
0 0 0 0 0 
0 0 I 0 0 
NArrvB 
RBSPONSBS 
*I_I *In ·1Il. s-ult .,.1 
0 0 0 2 0 
0 0 0 0 0 
0 0 0 2 0 
0 0 0 2 0 
NArrvB 
RBSPONSBS 
*f_1 * ... lilt. -.,.u -'mal 
0 0 0 2 0 
0 0 I 0 0 
0 0 0 0 0 
0 0 I 0 0 
NArrvB 
RBSPONSBS 
·' .. 1 .... .. .. ·.,.u *'iDa1 
0 0 I 0 0 
0 0 I 0 0 
0 0 I 0 0 
0 0 0 0 0 
xxiv 
STRESS PATTERN OF 4-SVLLABLE NOUNS 
TableS8:~ 
SUBJBcr8 UNOERQlADUATB SBOONDARY NArrvB 
NO. OP RBSPONSBS NO. OP RBSFONSBS RBSPONSBS 
STRBSSON . .".. ..... ...... ple1l11 ·'iDal . .". ...... ·u • ple1l11 ·'iDal ..... . .... pID1Ilt ·tlaal 
tepuVlNclai 0 5 0 0 0 2 1 0 0 1 I 0 
vwvcw 
litleKlMrept 0 5 2 0 0 3 0 0 0 I 0 0 
vwvcvcc 
tllpaLlGdiDt 0 5 3 0 0 I 0 0 0 I I 0 
vvcww 
t.IiITAlpoJ 0 2 .. 0 0 0 3 0 0 2 0 0 
vvo VC vcc 
Table 84: N4NB8N 
SUBJBCJ'S UNDERGRAOUATB SBOONDARY NAIT'VB 
NO. OP RBSPOHSBS NO. OP RBSPONSBS R8!P0NSBS 
STRI!SSON ·.". .... 11 • Ult8 pIe,.t ·tiall ·."..Utl ..... pleul1 ·tiDal . .". ·u. peD1Il1 *tiDal 
mitoiSE&it 0 I 3 0 0 0 0 0 0 I I 0 
VWWVC 
tetilWBBM 0 I .. 0 0 0 0 0 0 2 0 0 
VVCWV 
litIpNlNns 0 5 1 0 0 0 I 0 0 I 0 0 
VVC VC VC 71 
..saiPfrn 0 .. 2 0 0 0 2 0 0 0 0 0 
VWVCV 
Table 85: N4NBNB 
SUBJ8CI'S UNDERGWX1ATB SBOONDARY NArrYB 
NO. OP RBSPONSBS NO. OP RBSPONSBS RBSPONIBS 
STRBSSON 
• ... +u" U .. • ... u ·flul ·.".. .. t .... • ... u ·'iDal . .". u • .pIe" ·'iDal 
wiPO"ibJ 0 7 0 0 0 .. 0 0 0 2 0 0 
vwvw 
..arr.ital 0 5 I 0 0 3 0 0 0 I I 0 
VVCVW 
fIICA WUpect 0 5 2 0 0 .. 0 0 0 I 0 0 
VWVVCC 
'fiGBTpIllpt 0 7 0 0 0 2 1 0 0 1 0 0 
VVCVVCC 
Table 36: N4~ 
SUBJBCTS UNOBR<JtADUATB SBOONDARY NArrvB 
NO. OP RBSPONSBS NO. OP RBSPONSBS RBSPONSBS 
STRBSSON .......... •• ... ,. ·tiDal ·",.u" u .. ",U ·'iDal . .". u. .pIe" ·tlaal 
diTAY,ila 0 7 0 0 0 3 0 0 0 I 0 0 
VWVV 
edBNrida 0 .. I 0 0 1 0 0 0 I 0 0 
VVCVV 
kaTAW1abut 0 5 I 0 0 CS 0 0 0 I 0 0 
VWv.vc 
piSAPtlpak 0 .. 2 0 0 1 1 0 0 0 0 0 
VVCVVC 
• Notru ....... ict.d 
OapitaliatioO iadic:at. ru ....... ~ ... ., .... 
STRESS PATTERN OF 4-SVLLABLE NOUNS 
(with Intended ayllabIe Itruoture pre_rved) 
Table 37: N4N'tS9 
SUBJBCTS UNDBR~ATI! SBOONDARY 
NO. OP RBSPONSES NO. OP RBSPOHSBS 
STRBSSON ·",...ut 
·u" plDU~ ·tiDal ·pre.Utl ·u" plDall 
filiBOltai 0 2 .. 0 2 0 3 
vvww 










0 I 0 0 
VVVCVCC 
Table 38: N4N"EN 
SUBJECTS UNOBRGRADUATI! SBCONDARY 
NO. 01' RESPONSES NO. OP RBSPONSBS 
STRBSSON ·.,....ut ...... plDall 
.,_. 
·.,... •• tI .... plDul1 
dqaTAIaa 0 0 .. 0 0 0 2 
VVWV 
.... iSBYtaIt 0 0 3 0 0 0 2 
VVWVC 
aepiSAPb 0 0 5 0 0 0 2 
vvvcv 




Table 39: N4N\N3 
SUBJBCTS UNOBRGRADUATB SECONDARY 
NO. OIl RESPONSBS NO. OP RBSPONSSS 
STRI!SSON ·pre·lIlt 1Ilt8 *plDU ·tiDal . .,... .... , ..... ·plDa 




WC1daI'aJ 0 6 0 0 2 .. 0 
vvvw 
pDOImakt 0 2 .. 0 0 2 
• 
VVVVCC 
_TlallKt 0 5 0 0 0 3 I 
vvvvcc 
Table 40: N"~ 
suamCTS UNDBRGRADUATB SBOONOARY 
NO. OP RBSPONSBS NO. OP RBSPONSBS 
S'TRBSSON ·",...ulI ut8 ·.,.a ·tiDal -.,...UtA ut8 *plDu 
ta"''' 0 5 2 0 0 0 • 
vvvv ~ 
uSIt81a . 0 .. • 0 0 3 I 
VVVV 
laiRtllbl 0 2 3 0 0 3 
• 
VVVVC 





·'lul ..... ·u" .,.ul .,_1 
0 0 0 2 0 
0 0 0 2 0 
0 0 0 I 0 




·u" .,.ull *fIu1 
0 0 0 0 0 
0 0 0 1 0 
0 0 0 0 0 
0 0 0 I 0 
NArrvB 
RBSPONSBS 
-tiDal *pe ... 'peIla ·t .. 1 
0 0 0 I 0 
0 0 I 0 0 
0 0 2 0 0 
0 0 I 0 0 
NArrvB 
RBSPONSBS 
-'_I .,... u .. • ... u ·'_1 
0 0 2 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

CUHK L; bra r; es 
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